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A BOY'S PERISCOPE FOR 
LOOKING OVER WALLS 


WEES, paving var” submarine” 
and "cops and robbers,” no toy i of 
quite 40 much ue ta boy asa smal pe 
ope with which to lok over fences a 
trond’ comers Suh a percoe in vey 
easy to construc if two small mireors can 
be'obtained. It may be made’ of pine of 
ther light wood, and the dimensions may 
fe changed to sul the fancy of the maker 
"The only real accuracy necessary sin 
picing the miro they mst be excl 
parle 

II made the size shown, the back and 
front the Be are 3b $y 3 nthe 
two aides 34 by 54 by 36 In, and 
top and bottom exch. 36 by 4by 5 in 
‘Phe four sass rests are made to an accut- 
ae angle of 456 Paint the inside surfaces 
Mite and aseble all pieces of the tube 
1s shown, using glue aed 1i4cin. No, 17 
inde FH dhe sass rests and fasien them 
with rin, brads. After checking the 
Irelns, cu two mitre as shown and 
Fold thet in place with vn. wite malls 
Asindiated a dard 3. 

Tn sing the periscope, push the tube 
above a wall or beyond’ cornet and look 
into the bottom mirror from. the. rear 
‘You will beable to sce everything within 
Tange’ of the top mirror —C. KA 
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THE CHALLENGE AND 
REWARDS OF SURVIVAL 


By Kurt Saxon’ 

“Bang. Bang. Bang. Bang. Four shots ripped into my groin and | was off on 
the greatest adventure of my life.” This Is the first line in Max Shulman's 
hilarious book, “Sleep Till Noon.” The line had nothing to do with Max’s novel 
‘but he thought it a good way to begin a book. 

Tho Idea, however, does apply to the Survivalist. If you are alive ten years 
from now you will have gone through some wild scenes you can't imagine now. 
‘The worst calamities you overcome will give you the greatest gratification of 
any other life experience. 

‘There are so many factors In surviving the collapse of a great civilization that 
anticipating the worst will stimulate the heroism in every Survivalist. 
Regardless of the horror of facing such chaos, your efforts will take you to a 
plateau which will justify any hardship. 

‘As a Survivalist, that is, one who anticipates and prepares for the worst man 
‘and Nature can hand out, you will be automatically among the elite. Whether 
you are now a doctor or a dishwasher, you will be in your grandchildrens’ 
history books. 

‘You will have done what only the best of any race has done down through 
the ages. You will be preserving and passing on the life-sustaining knowledge 
of our culture and its past glories. In surviving yourself, you will be the means 
of survival for those born later. 

Civilizations and systems have been growing, thriving and then dying since 
before written history. A modern person reading history can accept the 
collapse of any number of past societies without any fear of the same fat 
After all, those who died didn't have his god, his government or his 
‘science. Of course, most individuals of past doomed civilizations felt the 
‘same about their own unfortunate and unenlightened ancestors and less 
powerful neighbors. 

You might imagine the Roman welfare recipient in the stands of the 
Colliseum. There he was, gloating and enjoying the agony of the inferior 
Pagans being slaughtered in the arena. 

He was Invincible. He was a Roman. The victims in the arena were only 
Barbarians. They were losers and died because they didn't merit Roman 
citizenship. 

But Roman citizenship, its Legions, its overrated efficiency doomed that 
‘same proletarian gloating in the stands to starvation or enslavement by his 


can escape the natural consequences of his own, 
degeneration. Of course, degeneration of social systems and even individuals 
is usually so gradual that it goes unnoticed by its victims. 

For instance, it you see a person often for ten years, you notice little real 


and his fellows 


change. But at a reunion you see those old friends and relatives as falling 
apart. They see you as being over the hill, too. The same applies to a modern 
city you haven't seen in ten years. It is dirtier, more smoggy, the people 
shabbier and more funny looking. Degeneration, so apparent to the long 
absent observer, is hardly noticed by the subjects who are so much less than 
they had been. 

Aside trom people simply growing older or cities getting shabbier and more 
fun down, with more losers filtering in through failure to cope, stable, 
industrious people also degenerate. A workman, once proud of his skill, no 
longer looks for better opportunities when his workmanship isn't appreciated. 
Instead, he works less, depending on his union to answer for his increasing 
sloth. 

He Is less able than he was and he gradually becomes so dependent on 
‘others to arbitrate for him that his own efforts on the job become increasingly 
less important. When his company goes bankrupt due to his union's emphasis 
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Popular Mechanics 1914 


To Explode Powder with Electricity 
A 1in, hole was bored in the center 

| square block. Two finishing 
nails were driven 

as shown in 

© sketch 


t 
‘These were con 


nected to termi 
nals of an indue- 


eee ae 
ena Oe 
<n | eying wat 
Pate 


board weighted with rocks placed over 
the block, " When the button is pressed 
‘ the circuit elosed in some other way 
the discharge occurs, ‘The distance 
between the nail points—which must 
be bright and clean—should be just 
‘enough to give a good, fat spark— 


Popular Mechanics 1913 
‘How to Make a Toy Steam Engine 


‘A toy engine can be eas 
iplements which ean be found in 
nearly every house. 


ler A, Fig. 1, is an old 
bicycle pump, cut in half. “The steam 
chest D, is part of the piston tube of 
the same pump, the other parts being 
used for the bearing, and the, rank 

aring C. ‘The flywheel Q can be any 
tmalltised fron wheel; cher an lt 


too 
it may be bushed 

a piece of hard wood. The shaft 
is made of heavy steel wire, the size 
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on pay raises and benefits over production, he goes on weltare. He has gone 
from a skilled worker to a parasite with no feelings of inadaquacy. 

‘The gradualism by which he reached this sorry state has blinded him to his 
downward progress. Psychologically, he can be quite stable and even 
intelligent. In fact, the stable and the intelligent are in many ways less well 
equipped than the “neurotic doom-shouters” most such people consider 
Survivalists to be. 

A few years ago, a Boeing plant lost a big government contract. Hundreds of 
well-to-do, highly skilled workers in engineering and even management were 
laid off. They had sumptious homes, several cars each and had previously 
been insulated against socio-economic difficulties:through their positions. 
‘They were so secure many of them didn't even feel the need for bank accounts. 
Everything they earned went to pay for their lifestyles of frivolity and 
‘conspicuous consumption. 

They were the most shocked of all to go on welfare and even accept food 
baskets from private donations. These were the intelligent ones, These were 
the stable and productive, guaranteed security by the society they served, 

| sald they were stable and intelligent. Yet, they were more vulnerable than 

‘most welfare recipients, for they considered themselves an important part of 
the Establishment it could not do without. But when their little world 
temporarily crashed they didn't have the survival potential of a scrounging 
wino. 
Consider also, the over-forty executives laid off from thousands of firms 
ther bankrupt or seeking younger men with fresh ideas. Oh, how they seck 
work befitting their skills! And how they lament the present lack of recognition 
they 80 long considered their due. 

So intelligence and competence on behalf of a crumbling Establishment is a 
‘curse rather than a blessing. All it did was to insulate them from reality. 

‘The Establishment's presently favored are no more, and often less, able to 
cope with adversity than losers used to the demeaning aspects of Welfareism. 
{In point of fact, the educated specialists, the elite of the Establishment, are 
‘doomed more surely than are their own domestic servants. 

‘Another factor overlooked by non-Survivalists is that the more complex a 
civilization becomes, the less able Its members are to apply their intelligence 
and training to survival situations. Also, the person who specializes in a 
‘narrow field loses his ability to see the whole picture, on the job and off. 

‘An example might be a briliant researcher in @ ceramics factory working on 
‘some narrow specialty. In another department a relatively mindless drudge 
‘watches for cracks in an unending train of ceramic pieces passing before him 
‘on the inspection line. Each feels secure. Yet, each is equally a minor part of 
their profession, equally restricted in their application of their skill or labor to 
the factory. 

Consider 8 village potter of two hundred years ago. He had a kick-wheel, 
made his own plaster molds, dug his clay from the river bank and did every 
process, trom purifying the clay to firing the week's output. 

The two above; the researcher and the cup and saucer inspector are too 
narrow in their specialties to start over on their own. However, the village 
potter, having nothing but the basics but a full understanding of the process 
from start to finish can begin again. The narrow specialist and the inspection 
worker would be out of the field 

This analogy fits the average American today. He knows only bits and pieces 
of a rather large field of the industry which supports him. The breakup of that 
industry will turn the specialized genious into a functional moron. That is, his 
expertise will be useless and so he will be no more able to carry on the industry 
than the dimwit on the line. 

‘So when an Establishment falls, its dependents, whether intellectuals, 
laborers or welfare recipients are pretty surely doomed. Dependency applies 
just the same to the corporation brain as to the welfare recipient. 

‘Survivalists throughout the ages have been largely independent of thelr 
respective Establishments. The small farmer, the blacksmith, the carpenter, 
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and a central pipe with its upper openi 
Above the top of the outer dome, : 

‘At night, cold air pours down the central 
pipe and circulates through the core as 
shown in the diagram. By moming the 
whole inner mass is 20 thoroughly chilled 
that it will maintain its reduced tempera 
ture for'a good part of the day. The well 
is now ready to function 
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Warm, moist outdoor air enters the 
central chamber, as the daytime tempera 
tore rises, through the upper ducts in the 
outer wall. It immediately strikes the 
chilled core, which is studded with rows 
ff slates to increase the cooling surface 
‘The air, chilled by the contact, gives up 
ts moisture upon the slates. As it cools, 
it gets heavier and descends, finally leav: 


THE 
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fing the chamber by way of the lower 
acts. Meanwhile the moisture trickles 
from the slates and falls into a collecting 
basin, at the bottom of the well. By this 
principle, the inventor believes it possible 
fo obtain as much as 6,000 gallons. of 
‘water daily for every 1,000 square feet 
‘of condensing surface 


Small Electric Power Plant 


‘The gence 


ANY districts in our country are 
‘till without electric | power 
facilities. “Tt is quite easy and 

sone Bem, construct der 
pendable power plant by using an auto- 

‘mobile engine for the motive power. 


rangement of engin, generator, 


RUN BY OLD AUTO ENGINE 
By J. L. Bird 


Popular Science 


JULY, 1933 
rooney 


vd wwitchboasd, and (above) the wiring diagram, belt-tehtening de 


‘The chassis of 2 discarded or wrecked 
car, stripped of all equipment except the 
hein and radiatr, eres 8 the oust 
fing for the generating equipment. The 
Grawing below shows a Ford “A” engine, 
Dat any otber type will serve equally well 


Support the car frame on two wooden 
hhorses made as shown. To reduce vibra- 
tion, build in rubber pads constructed of 


several layers of innertube rubber. ‘The 
fear support should be higher than the 
front s0 that the generator shaft wil be 
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perfectly level, This wil eliminate exes- 
‘sive armature end play. 

Purchase from a desler in used cletsi- 
cal equlpment a good SRW, 1iSsvolt 
D.C." compound-wound generator. A 
Shand machine will also Serve, but the 
Se tegiton an bevy land,‘ cst 

tion on beavy loads 
af‘ sich a generator at second-hand value 
will be approximately $50. 

‘The bullder should also purchase an 
‘engine speed governor, such as that used 
‘nv Fordion tfactor, costing about $19. 

‘On the rear of the engine ransmision 
bey ‘mount a drive pulley at least 10 
in ameter 

Support the generator on hardwood 
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rose members 2s indicated. It is recom- 
‘mended that the generator be fitted with 
a flywheel, which will tend to maintain a 
‘more uniform generator speed when heavy 
electrical loads are suddenly applied or 
removed. An old automobile Aywheel or 
the type used on cordwood saws. will 
serve admirably for this purpose 

‘The generator’s rated speed will prob- 
ably be 1,800 x.. x. The most econom- 
ical engine speed is in the neighborhood 
‘of from 900 to 1,000 x.p.s, ‘The gen- 
erator belt pulley’ should, therefore, be 
approximately one half the diameter of 
the drive pulley, A belt-ightening device 
to maintain positive belt tension is easily, 
constructed, as shown, 


Solar Power 


In CENTURY MAGAZINE, Dec. 1884, 
found these excerpt from an article on 
‘astronomy. Harnessing the sun's energy is 
fan idea known by the ancients. ‘The 
mirrors of Archimedes burned the Roman 
fleet at Syracuse about 200 B.C. For other 
examples see page 17, Vol. i of THE 
SURVIVOR. (Burning glass, Burning mir 
ror and Polyzonal lens.) 

Tn this article you will see that the 
parabolic mirror was not only as sophisti 
‘ated as modern mirrors, but a demon- 
stator model was actually harnessed to 
run a printing. press. The writer, S.P. 
Langley, admitted that such sun engines 
‘were not economical at that time, but he 
predicted a time in the future would come 
‘when coal would be exhausted and solar 
engines would be the thing. He gave 
England 300 years of coal, although, at the 
present rate of use. it will not last nearly 
that long. Also, he was apparently ignor- 

of the fact that the projected abund: 
tance of coal is misleading, since however 
much there actually is, the deeper one has 
to dig for it, the more expensive it 
becomes. Consequently, if England and 
the rest of the world had 1000 years 
supply of eal, it will soon be so hard to get 
‘at and so expensive that 960 years supply 
might just as wel be on the moon. 

‘An interesting thing in the article is 
that Langly seemed to have no knowledge 
of petroleum, which, with the internal 
combustion engine, replaced the majority 
of coal use. Had he known of petroleum 
and the projected amounts of it, he might 
have given the world a 600 years supply of 
available energy. He obviously knew more 
about the sun and solar power than he 
knew of economics, population growth and 
its consequent drain of fossil fuel. 


See also Burning-glass, 
Burning-mirror and 
Polyzonal Lens on 


of the Past 


pages 404-405 of Survi- 
vor Vol. 1 


‘THE SUN'S ENERGY 
by SP. Langley 
One certain thing is this —that we 
fe Ete eso ny tne or orp 
that ofits source (pacically we cannet'Jo 
fren 40 much); we cannot, for insane, 


andie‘Rame itself; and one obvious appli- 
ion of this fact is that, though we cannot 
ip our thermometer inthe sum, we know 
that if we could do so the temperature would 
fat least be greater than any we get by the 
largest buming-glase We need have no fear 
‘of making. the. burning glass too big; the 
temperature at its solar focus i alwwy? and 
‘necessarily lower than that ofthe sun fact 
For tome reason no very great buri 
lens or mirror has been constructed for 4 
time, and we have to go back to the eight 
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‘The regular car gas tank should be 
mounted on supports to use gravity feed 
for the gasoline. The instrument. panel 
‘may be left intact in its original position, 

Engine controls may be left nearly 
unchanged. The gear shift lever should 
be bent forward to clear the generator, 
Spark control may be had by ‘mounting 
‘2 small lever on the engine head. ‘The 
‘governor will operate the throttle. Elec- 
tric starting may still be used and may 


- even be arranged for remote contro. 


‘X control panel containing an ammeter, 
a Voltmeter: field rheostay field switch, 
nd line switch is shown on the sketch 
‘The meters are not absolutely essential, 
but serve to check output and voltage. 


eet cma 10 ace what can be, doe in 
sway. The annexed figure (Fig 8) fom 
8 woodcut ofthe lat comuy dekrbing the 
inrgestburning-ens then or tice consracted 
in France, whose size and mode of use the 
drawing cleanly shows. All hebeat fling on 
the predt lens was concentrated on smaller 


‘one, and the smaller one concentrated it in 
tum, tll at the very focus we are assured 
that ‘iron, gold, and other metas ran lke 
‘melted buter, In England, thelargestburming- 
Jens on record was made about the same time 


igseven 
ie Sten 
tow refractory subtanecs were fed, a 
ven the damond wan redaced to wap 90 
Shar che temperature of the m 
Shy rat higher than ti 

‘vhat became of the ‘French lens 
it would be intr 
above round i 
that othe Ey 
Enmgeor of 


‘Rammer rebounded from the slid glass, and 
thie was taken to be conclusive evidence of 
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spain the ting. which as immedi 
fd, and. probably is stl reporing wader 
the soll of the Celetal Flowery Kingdom.) 
‘We have, in all that has preceded, Deen 
speaking of the sus consittion and appear 
thee, and have hardly entered on the ques 
tion ofits industrial relations toman. Tt most 
be evident, however, that it we derive, a8 is 
Rncrted we do, almost all oar mechanical 
weriom this solar heat,—if our water-wheel 
PPdsven by rivers which the sun feeds by the 
tain he sucks up for them into the clouds, f 
the coal is stored sun-power, and a8 Se 
‘enson sai really isthe sun which drives 
Dur engines’ thovgh at second hand —there 
{elem immense fund of posible mechanical 
power stil coming to us. ffom im. which 
Inight be economically utized.-Leaving out 
fof Sigh all ‘our more important relations to 
Fm ffor as bas been already sid, he tsa 2 
physeal’ sense. our creator, and. he Keeps us 
{aye on hour our a conden hin 
Only ax a possible servant to grind our cora 
nd spi dur fax, we find that even inthis 
iigh here are starting possiblities of prose 
ithe study of our subject. From recent 
tmeanures it appears that from every square 
yard of the earth exposed perpendicalay to 
Tresn’s ayy in the absence ofan absorbing 
Atmosphere thee could be derived more tah 
tne horsepower, st the heat were all com 
‘reted into ths tie and that even on such 
Ite area s te land of Manhattan, or that 
becupied by the ty of London, the noow 
{ie heat i enough, could tall 'be uted, 
{o drive all the stezmengies in the word 
1f will not be surprising, then, to hear that 
any practical men ate turning thet atten 
thon to this as aouice of power, and that, 
though 't has hitherto cost more to utlize 
the power than its worthy there reason to 
Telieve that some of the greatest changes 
Which civilization as to: Deng may. yet be 
Une to such invesbgations "the vitor to 
the last Pus "Exposition may remember 
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an extraordinary machine on the grounds 
Of the Trocadéro looking like a gigantic i 
‘verted umbrella pointed sunward. This was 
the sun-machine of -M. Mouchot, consist 
Ing of a great parabolic reflector which co0- 
‘centrated the heat on 2 boiler in the focus 
tnd drove a steam-engine with it, which was 
employed ia tum to work a printing-press 
4s our engraving shows (Fig. 11). Because 
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these constructions have been hitherto litle 
wore than playthings, we are not to think 
ofthem as useles. If toys they ate the toys 
‘tthe childhood of a science which i dwn 
vat 


ct 


farure, i we conser the growing demand for 
power in the world, and the fact that 

Bfcoa, though vast sstriety limited, in the 
Seawe that when it gone we can get abso 
istely no more. The sun has been making a 
Title every day for milion of years—s0 Title 
Sind fors0 long that iti as though time had 
ai dropped single penny into the bank to 
‘ur credit for sntold ages, til an enormous 
fand had been thus slowly accumulated in our 

wor, We ate drawing on this fand like a 
prodigal who thinke his means endless, but 
the day wil come when our check wil no 
longer be honored, and what shall we do 
then? 

“The exhaustion of some of the coal-beds is 
an affair of the immediate future, by compari- 
Son with the vast penod of time we have been 
Speaking of, The English coal-beds, itis as- 
Ered, will from present indications, be quite 
{sed up in about three hundred years more, 
‘Three hondred years ago the stm, looking 
own on the England of our forefathers, sam 
air land of green woods and quiet water, 
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‘land unvered with noisier machinery than 
the spinning-wheel or the needles ofthe “ree 
maids that weave their threads with bones” 
Because ‘of the coal which har been dy 

{fom its soll he sees it now soot blackened, 
furrowed with raway-uttings, covered with 
noisy manuistors Aled with’ grimy opera 

tives, wile the ial shakes withthe throb 
Df coalsiven engines, and. ts once quiet 
Sraters are chumed by the wheels of team: 
Thipm Many generations of the lives of men 
fave pased to ake the England of Ezabeth 
{nto the England of Victor, but what 2 mo. 
tent this times compared with the vast 
Tapse of ages during which the coal was being 
Nored! "What a moment in the Wife of the 
‘Saltbeholding sun” who in a Tew hundred 
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‘Future ages may see the seat of empire 
engl cts 
peracid 
ae 
Sipeeeie teae 
Sheath 
Saunas ane 
ior onn a 
Fae wag aes ae 
eerie ee 
sie ey ieee 
Seeiovente aoe 
peepee 
Soother elation, where man’ no longer 
shee ea 
ere ae 


Wind- Lu 


Stil dependent upon battery sete for their 
fadio programs. To them the charging of 
Borage batterie is still the greatest bus 
bear of the battery set. This homemade 

weriven charger is an economical 0- 
Tution oftheir problem; indeed, tis de- 
signed to take Care of not only’ the bat- 
tery of a single set but the batteries of a 
Whole neighbortood. The farm boy who 
tnakes one of these in a. community not 
fered by high-line power cam earn the 
Cost of the. plant and extra. spending 
money in a short time. 

‘The plant consists of a 6-volt auto- 
mobile generator mounted on a tumtable 
fon a mast of piping as shown in the draw~ 
ings. Ine generator is driven by a 6-f 


By L. G. HEIMPEL 
(Popular Science 1993) 


two-bladed wind wheel or is 
rotor which is really'a pro- 

pelle ‘of the airplane type 
through a 3-to-1 ratio gear 
drive. This is necessary t0 
insure correct generator 
speeds, The plant is designed 
{6 produce a sufficiently high 
voltage to close the cut-out 
points of the generator in 2 
wind of 10 miles an hour 
though this ‘will depend 
somewhat on the condition 
fof the generator “and the 
Perfection of the workman 


The gene 
Sine can'be se fall om 


"Ting GeAa FROM 
Tou tncine 


curour vist 
St esounoeo 


ship in the propeller. 
‘The generator may’ be one 


from a model-T Ford, 
Chevrolet, Overland 
any 

the last ten years. It must be in 
good condition, and the cut-out 
fand ammeter will be needed, The 
brackets or supports which’ hold 
the propeller shaft are of flat iron 
and can be made by any black- 
smith. The bearings may be of 
wood. if desired, though care is 

necessary to’ make cer- 
{ain of good alignment 


assembly drawing, « font view of the gen- 
ine sna qari “The 
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‘The generator is driven by the cam- 
shaft gear of the automobile engine, which 
is "mounted, othe propel aod 
meshes with the regular generator drive 
fearon the generator shaft: The cam gear 
Will have to be fitted to. the end of the 
propeller shaft in a machine shop, though 
{his is-a simple operation. With little 
ingenuity a sheet metal cover can be 
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plant must operate, There may be some dit- 
ferences between the generator employed; for 
‘example and that used inthe plant deseribed, 
Which i from a model Ford. ‘The distance 
tetween the generator and the battery should 
ever be more than $0 ft. L 
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in boring the holes for 
the shaft and in moun 
lng the bearings on the 
Supports, etherwise 
there will Be {00 much 
{riction, Hard maple or 
Bich "loka gre best 
for wooden bea 

and after they are made 


Sine? 4 


they" shouldbe boiled 
in linseed oil A piece of 76-in 
cauoled ea ming is about 
Fight for the propeller, but other 
Sites wil do equaly wel 


made to protect the gears and to provide 
‘an oll bath for them, However, the writer 
knows of several outfits which have been 
running dry for several months, yet the 
eats show little wear. 

“The turntable is mounted on a. 1+ 


nner mast is. slipped 
‘which consists of 11%4-in. pip 

Jength of this mast depends on the nature 
of the building 

‘or derrick on, which the outfit is to be 


‘mounted, but the design shown may be sed 


Under almost any’ conditions 
"The requirements, ofcourse, will vary some- 
what withthe circumstances upder whieh the 
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ope 


0 3788 4 
Eon oan Aes 
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Solar heating 


from 
beer cans? 


ALBUQUERQUE, N.M. 
(AP) — A computer’ anaiyst 
at Kirtland Air Force Base 
here is recycling beer cans 
into a solar energy heating 
system. 

“Based on my ex- 
periments," Nat Martz says, 

I believe the beer can ap- 
proach is the most 
‘economical method available 
to me. It will make it possible 
to eventually heat my entire 
house.”” 


Martz, who works for the 
Air Force Systems Com- 
mand’s Weapons Laboratory 
at the air base, has spent 
evenings and weekends for 
the last two years designing, 
building and testing & 

system. 

It consists of a solar 
collector filled with 400 beer 
can halves and connected to 
an insulated bin of gravel, 
where the sun’s heat is stored. 

He cut the aluminum cans 
with a band saw and installed 
the halves with the open ends 
facing the sun in a glass- 
covered wooden box 7 feet 
long and 3 feet wide. 

There is an open space 
between the cans and the 
glass. Heated air is drawn 


gravel. 

Martz plans to install 10 or 
more similar solar collectors 
fon the south side of his 
Sevenroom house's pitched 
oof and build a gravel bin 10 
{mes larger than ine present 

against an east wall. 

ony believe Twill reduce my 
heating bili 75 percent by 
using the sun instead of 
natural gas,” says Martz, 
who has collected 3,000 ad: 
ditional cans for the 
total cost of which he 
estimates will be about $2,500. 

“When the system’ is 
finished by next winter, air 
will be blown over the gravel 
to bring the stored heat f 
the bin into. the house," he 

ins, “1 plan to build 

microprocessor r 
automatically control flow. 


SooSooanec4s 
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WORLD’S FIRST 


Steam-Driven Airplane 


(Popular Science 
Successful Flights with 
Long-Sought Craft Crown 
Many Similar Attempts by 
Early Aviation Engineers 


VER the Oakland, Cali, Airport, afew days ago, 
M silent plane slanted across the sky traling 2 
thin ribbon of white vapor. Spectators beard he 
pil sbout a greeting Yrom the ai. They saw him 

fash past, skimming the ground at hundred ales an 

tour hey ‘mtced hin bank a fre od 
‘and, with the propeller spinning backward, roll to a 
Hess than'a' hundred feet: They bad see, for the 
fist me in history, a man fy on wings powered by steam? 
"Two brothers, Ceorge and William Bester, the former 

a geologist thirty-one years old, and the late & mechanical 

fngineer, two years younger, have achieved the dream of 

Maxim, Langley, and other pioneers of 

fight Poough their work, the sear 

fen aiplane, ong. talked about, 

Plage, Bs become realy 
spectacular development in the 

field of aeronauties isthe Fault of three 

sof secret experiment. The laventors 
tee mon 100, 8 2 machie 

Shop at Emeryville, Cali A few weeks 

ago thty Brought the product of their re- 

Searches, 4 180-pound engine developing 

150 hortepower, to the Oakland Aiport 

and installed tat the nose of a conven 

plane, 

P with Wiliam Bester 

ped down the runway 

tnd nbc he ar wt goad 
xcept the low whine of the propeller an 

{he hamn of wind through the wines. Swing 

ing back over the field at 200 feet, the pilot shouted 

And heard the answering calls om spectators below, Convers 

tion in the craft, the two inventors told me when {interviewed 

them a few hots after ther historic demonstrations, was 38 

egy ag conversation in an open automobile 

Three times, the blue plane blazed a stim trail into the air, 
taking of, landing cing about, remaining alot for five min: 
ster. ime The constant, wearing vibration of thee eine 

Yeas gone} the smooth push’ and pull of stem power had sup 

Planted Esch time, asthe machine swooped down and tbe 

Ieheels touched, Beste pulled back a small lever at the side of 

the cockpit an the steam engin at the nose of the ship instant 

iy‘raced'in reverse, whiting the propeller backward to act ss 

2 powerful brake and reduce the laning run t0-2 minimum, 

"This method of slowing down, possible only with steam power 
plants, applies the braking effect above the center of gravity 

Bnd thos prevents nosing over inva quick stop. When wheel 

irakes are jammed on suJenly, a plane noses over gr somer 

saults in ground crash. Coming in'at Sfty miles an hoor, tbe 

Seder told me, the new steam plane can sit down and come 

toa sop ina fold hardly a hundred fet square 


1933) 


By 
He}. 
FitzGerald 


“The engin is two-iinde, compound,doubloasting, V- 
type poner pn Ie highpere Onder hg © tie neh 
Bore and rnc stash lowseureelnet as Soe 
sof Gericke apd 2 twink 

nd the cgi, the investors showed ie the barl- 
shape meal ber whch, wits sper bop oe 
plas why they hive suceeded where others have foled a 
‘tempting to drive planes wih eam cng. 

‘ine eporaed fuel othe patented bree clases an 
sachs 3000000 Bath thermal ne per ale fot tee 
for space The, they tad tei far fe esces of wytag 
Iitheto tained An sect ower dives tks remenday heat 
Gown sroog the Spas of'8 single SOD-Co pps reed 
within the Bet Teeth ofan netic Se sees 
Jeet atthe bllom, te pipe gradually nr n st 
Riis anise ameter of aveeuihy ofan neha te op 
‘he water suply tothe coled pipe is themesttcaly co 
Crlied to ke the temperature contant rene of peasen 
[UNDER the fuselage nose ie the condenser hich lake 

ie an erdiary Sader fer ¢satsratned sor aed 
which sald to recover mote than ninctyperan ote wer 
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from the used steam. By using a stam-feed water-pump, the 
inventors employ the exhaust vapor to pre-best the feed Water 
entering the boler and thus decrease the time required. to 
ita up presse within the coil, 
“The operation of the power plant, once 
it Is stared, is practically automatic” At 
the sar of & fight, Wiliam Beser climb 
into the cockpit and flips. over a. small 
fitch Tastanty the electric blower oes 
Io acon eving ir iced ith 
spray’ through the bores. Here, an elee- 
{Tle spark ignites the mixture ad sends 
a hore of fame rung demon 
ils of pipe, A few utes 
Pah nour for 
the pilot hs to do from 


then on, i fo operate the throttle td te. 
TAT 800 degrees Fee 

800 degrees F., the steam pressure 
bail op within the’ cols reaches 1.300 
pounds. With a 1,200-pound pressure, the 


sine wil deliver 150 horsepower, wht 
ing the’ propeller at 1,625 Tevolutions a 
minute, "Tests have shown that ten galt 
Hons of water is suicient for a fight af 
400 miles, By increasing the size and ef 
ciency of the condeaser the experimenters 
told me, they believe they ean make this 
amount ‘of water lat indefinitely. 

‘As news of thelr sensational fights 
fashed 10 all parts of the country, 
intrest as, ote ong trea 
authorities. The prospect of steam planes 
9 the skyways opens up fasialing os: 


‘Buming fuel oil 19 nonexposve that 
i moms stk bythe ae 
ofa blowtorch the new power plant eine 

inates the menace offre. In addon, the ler, tld re, 

feough for ol for a hundreds tip can be Bolg ot 
ory cents 


ioved ta show called pipe sued 


Superchargers, driving 2 blast of ai into Now consider the steam engin. It loxes no 
tae carburetor mak up Yor the reduced power a al uh alte ae fons or ef 
esate in rated atone, up tse Cony the her i gn! Tae te the 
Esoline motor. They are heavy, however, presse on ia 

‘tthe weight of the pune, aod they Et aea level. Thus the perfection of the fying 
Sertcompitey browat ln of power Sst apie be vial aap toward conterag 
Sigh lutea. the stratepbere 
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Realing these tact, tnventors in various 
parts of the world have been working tow 
{he goal achieved by the Dealer brother. a 
‘Akroa, Obi, last fal, loca inventor, Harold 
© 


France: report 
Derfected's light steam power plant for alr~ 

lanes, Another ‘ews tem, coming from 

Sweden, told of seatn-turbine engineers Who 
fre working on & new-type trbloe for ai- 
raft uae, while third, from Italy, caried the 
Information that G. A. Radueli an aeronaut- 
‘alengincer, had announced a steam engine for 
Mtratosphere machine. 

‘But i was the two California inventors, 
carrying on thelr wcret researches, who frst 
Schieved the long-sought goal of steam-driven 
fight 

versace Hens Giffard, in 1882, navigated 
the air in the world's fst dirgbl, creeping 
slong near the outskirts of Paris at seven miles 

hour propeled by a clumsy three-horse- 
wer sean engine weighing 462 pounds there 
ve been proponents of steam power for ait= 
eat. 

‘Many of the pioneers of fight, before the 
perfection of the gas engine, sought to fy by 
eam, In 1804, Sir Hiram Maxim, the English 
fnventor, spent $200,000 buliding 2 gigante 
‘uliplane weighing 8000 pounds and having 
‘F wing aren of almost 4000 square feet, Driven 
by a°s63 horsepower steam engine and (wo 

ten-foot propellers the giant raftreached 
{hftysic miles am hour o@ special track bult 
to bold it down during the preliinary test 
Tt feat this speed was so great that ft tore 


sez, of Smithing Isittion, Wash 
Fagton, D.C, saw his siateen-foot moael By 
for half mile above the Potomac River pro- 
poled by a miniature, even-pound steam ex- 
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STEAM TURBINE TO RUN NEW AIRPLANE 


Popular Science December 1931 


tages of a 2,500-horsepower 
steam-driven ‘plane would be 
the enormous load of passengers 
fof freight that Ht could city, 
Absence of noise, vibration, and 
fire hazard are ‘others, Steam 
heat from the turbines may be 
tied to. mitke the passenger 
‘cabin comfortable. in wine 

Far from a dreamer is the d 


retitod, He has serve 
a chiel engineer of the Naval 
Aircraft Factory and as head of 
the Design Branch of the Naval 
Roreau of Aeronautics. He designed the 
Navy's famous NC seaplanes that crossed 
hie AtIsatie in, 1919, piling one of tem 

the dlight himself. As technical adviser 
the Cleveland eoncern, he convinced its 
icials that a. practical steam aieplane 
ould now be built. To Porutan Senxer 
Muwritey he hs revealed sone of te 


b 
have jy 
2,500-hor 
‘steam. At this wating ite cons 
neiful 


ics military possbili- striking details of the craft now projected 
ce charge of the first tests when Ouwardly the steam airplane reveats ite 
This marks the frst of its urusual construction. Its lines are 


steam powe Hatierned for the most part after present 


Hane since Samuel Picepont Langley's il lity planes. Hut within the fusclige ix & 
fated he Potomac builer where the steam is generated, The 
oc! will ot be shovelfuls of coal, such as 

populae imagination might canaect with a 

Seam power plant, but oil of cheap and 

Economical grade, Steam from the boiler 

I run Uo high-speed (turbines of the 


wigs, ane hen! cel propellee, and will 
pass through condensers hetween the 
urbines and the fuuelyge, Singe the te 
covered water is used over again, only 
thirty-eight gallons are required. Oil and 


building the atest cr 
high hopes that 
lead toa evolu 


They have 
eam poster may 
ane design, both 


water are supplied to the boiler automate 
call 


serial fireman” He needed, The 
Is the plane's speed simply by 
fone throttle for each turbine 


Recently, bowever, the advantages of steam 
bower eau ee tracing an incre, 
‘With the fist experimental machine already 
climbing into the ar at Oakland steam 
i ten Aaa to wor in ky 
ris are watching the progress ofthe invent. 
rs withthe Keenest interes. Thee machine 
SSetnite step toward the bugs, winged seam: 
fs of the ky vovoned by pioneers of igh 
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THE WOODSTOVE — A BIG STEP 
TOWARD SELF SUFFICIENCY 


By Jimand Stephanie Watters 


It was probably the coldest week of last 
winter. I mean it was COLD. Without any 
advance warning, all the electriety in the 
farea went out. In a matter of hours the 
happy young suburbanites in their nice 
new homes were hurting. Do you know 
what it's ike to wrap your baby in so 
many blankets he looks like an Eskimo but 
his little face is still grey with cold? Our 
friends found out how vulnerable they 
‘were. Those who didn't have electric heat 
hhad furnaces that were fired by electricity, 
and/or depended on electric fans to blow 
the heat into the house. 


A few tried to make do with their 
fireplaces. The whole family crowded 


RRERRIRR IRR RIRR 


MAKES WINDMILL GENERATOR 
WITH CAST-OFF AUTO PARTS 


Popular Seience Monthly, August 1996 


‘A xovet homemade windmill enerator that 
coat less than three dollars tilzes the tear end 
find diferental gears salvaged {rom an old auto 
‘Twelvetoot blades are fastened to ove of the 
car wheels and the assembly is mounted on 3 
fotating support on tp ofan improvised tomer 
‘A rudder projecting from the second wheel 
Keeps the blades facing into the wind, while an 
cighteen-foot shaft connected into the differ 
‘ei drives a small generator. 


PERERA 


around the hearth, freezing on one side 
and ‘on the other. Supper 
‘consisted of burnt hotdogs and marsh- 
‘mallows, Bathing was out of the question, 
‘which the kids didn't mind too much. So 
was washing the dishes. And I could go on 
describing the hardships and incon- 
Yveniences our friends went through 
during that power failure, but let's don't 
do that. Ask yourself seriously: “How bad 
‘would it be on my family and me if all the 
Cleetricity went off for a day or two during 
the winter 


‘The next question of course is, what can 

1 do about it? My suggestion is that you 
get a woodstove just as soon as you can. 
By woodstove, I do not mean & wood:-bura- 
ing range. The wood-burning ranges are 
not the answer, but a modern woodstove 
Such as a Fisher, Jotul, Timberline, Gi 
bralter, ete. is the answer. These super: 
‘one: heater, 


Geta 
water heater! 

Last year when we were building our 
house, I made a deal with the general 
‘contractor. I traded my labor and 


insulated the whole house in return for a 
simple flue (chimney). It was one of the 
best investments I ever made. Then I 
worked outa deal for a good woodstove—a 
Fisher 


Mama Bear. Because of FHA 

‘requirements and insurance 
Het the contractor put in electric 
heat, but the cold winter we've been 
having this year has proved it certainly is 
not needed—our woodstove is more than 
sufficient. 

‘The Fisher stove is attractive and does 
not smoke up the house. That makes my 
wife very happy. It heats our whole house 
very nicely and uses so little wood you 
wouldn't believe it. That makes me very 
happy. It has two individual cooking 
surfaces with different temperatures and 
will cook a delicious pot of beans or stew. 
Because of the unusual way it’s built we 
can leave the house or go to bed knowing 
‘well still have a fire in the morning 
because it holds fire up to 24 hours. And 
here's the two best parts: I haven't cut 
any wood all year except for a little 
kindling. Tm a carpenter and my Fisher 
does fine on the-seraps that I bring home 
from the job. (Lousy pine no less!) Second, 
my woodstove will more than pay for itself 
the first winter with the money I save on 
‘my heating bill. 

But of course, Fisher is not the only 
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modern woodstove that you should 
consider. There are a lot of good ones on 
the market now. Just glance through a 
copy of THE MOTHER EARTH NEWS 
and_ you'll see several. FISHER, 
‘TIMBERLINE, JOTUL, GIBRALTER, 
SIERRA and THE EARTH STOVE are 
Just some ofthe better stoves. Choose one 
‘that has heavy steel welded (not bolted) 
‘construction with fire brik lining. 

Forget the Franklins! They may seem 
like 4 good bet because they look less 
‘expensive at first. But don't forget to 
figure on the high-priced 8 or 10 inch flue 
pipe, and a pipe adapter, and the screen 
‘which is usually extra, and the big 8" or 
10” elbows which you may have to order 
special, If the wife still insists on 
Franklin just because she thinks 
better looking, just remember we warned 
you. I've never seen a Franklin that didn't 
‘Smoke when the doors were open. And if 
you close the door, you lose the firelight 
ich is the only good thing 1 know of 
‘about a Franklin. With the doors closed a 
Franklin is just a third-rate wood he 
It's never air-tight so you can't control 
fire. It puts out less heat per pound of 
‘wood consumed than any of the modern 
‘woodstoves. During emergency conditions 
of course, itis lot better than a fireplace, 
but if you're going to be adequately 
prepared, you'd be better off with a small 


modern woodstove than the biggest 
Franklin fireplace. 

“Okay, Jim,” you say. “You and 
‘Stephanie have convinced me. I'd love to 


iget the utility company off my back and 
et 4 good woodstove, but man, T don't 
‘even have a chimney. What can I do?” 
Well, good chimneys are a must, 
‘especially with older-type woodstoves and 
heaters. What you can do depends on the 
type of house you have and how ridiculous 
your local building codes are. It pays to be 
tareful with your chimney arrangements, 
however. With a modern woodstove 
properly installed there is almost no 
chance of a fire starting from inside, but 
the best stove in the world can be 
hazardous if connected to an improper 
chimney. Good chimney design is vital for 
both safety and proper heat. I have 
connected brand new heaters to brand 
new chimneys that were so poorly 
constructed that they would not draw. 
‘The heater wouldn't even burn hard wood 
blocks soaked in kerosene. Yet we took 
the same heater right next door and it 
would burn big green oak logs. ‘The 
difference was all in the chimney. 

Do a little reading about chimneys 
before you build one. You might decide to 
use one of the prefabricated chimneys. 
‘There are good ones available now that 
are really safe and fairly inexpensive. Tve 
installed some in modular homes, and now 
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there is even a kit for installing them in 
double-wide trailers. Once I would have 
refused to recommend any type of wood 
heat in a mobile home. But with the new 
improved chimney kits and proper 
Insulation they are safe and very 
‘economical, I still don't recommend any 
type of "tin heater” in a mobile home, or 
really any home. Although useful and 
fairly safe in the hands of an old-timer, 1 
don’t think novices should fool with them, 
‘They ean be very dangerous. Besides, 
they don't last long. ‘They burn out in one 
‘oF two seasons, and since most of the heat 
oes up the chimney, they quickly burn 
ut connecting pipe, too. Also, they 
require much more shielding and take up 
too much room since they have to be at 
least 36” from any combustible wall or 
furniture. In contrast, my Fisher requires 
‘much less space and shielding and is 

tonever burn out for as long as 


So get a good modern woodstove. If you 
don't have a good chimney, install one of 
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the quality chimney kits, or call a brick 
mason. Around here, you can have a 
simple flue run for about the same price 
you'd pay for a good high-powered rifle. 
It’s worth it. Stop and think: under any 
survival conditions my immediate needs 
are food and water, shelter and clothing. 
Having a good woodstove set up in your 
hhome would provide a way to do some 
serious cooking, sterilize water by boiling, 
make your shelter liveable in cold 
weather, and dry your wet clothes in bad 
weather. And unlike your arsenal of 
defense-rifles and pistols, your woodstove 
Dégins to immediately pay for itself. In 
Jess than one year, you should get your 
money back out of the stove, and the next 
year of use should more than pay for your 
‘chimney. As much as I like my guns, I 
really can't say that about them. 

Here's one more good thought about 
Fishers, Timberlines, ete. in a post 
‘collapse situation. A Fisher weighs up to 
435 pounds and a Timerline may weigh up 
to 588 pounds. If your home is ransacked 
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by looters they may take your food, your 
guns, your hand tols and so on, but i 
loubfal that theyre going to try to run 
affwith your heavy woodstove. 

So there you have it~an item that 
would be indispensable under emergency 
Conditions thats also great money saver 
that you ean enjoy right now. IC 4 good 
{Investment because any way you lock at 
‘it, in practical terms of usage or just 
dollars’ and cents, the value of your 
‘woodstove will increase every year twill 
Tequire very litte labor to operate it 
‘won't break down or wear out. And as T 
Sid, it iont the kind of thing « roving 
band of seavengers would try orp ott 

‘for some reason you just can't get one 
of the superstoves nom, do try to\get oF 
take a wood heater of some kind that bas 
{surface you can cook on. A little looking 
round during the summer should find you 


‘tem on your list of 
‘The woodstove is 


EMERGENCY LIGHT, HEAT, ETC. 
FOR A CITY APARTMENT 


By Professor Rufus J. Firefly 


‘Asa veteran of two city-wide blackouts 


and innumerable local power failures, I've 
‘ome to appreciate the need for auxiliary 
light, heat, and communicatons in an 


LIGHT: My initial choice was a 


Coleman lantern. Since most of their 
models operate on gasoline, I was 
reluctant to store a potentially explosive 
fuel in an apartment. I chose the Model 
‘201, which is fueled by kerosene. Several 
manufacturers, including Coleman, offer 
lanterns which run on bottled propane (LP 
‘gas). [ruled out their use because of cost 
and availability. Also, a faulty cartridge 


‘ould present a hazardous situation. The } 


kerosene-powered Coleman works on the 


‘The only difference with the Model 201 is, 
that the mechanism must be pre 
‘with a bit of alcohol. This requires the 
storage of a quantity of alcohol, but the 
aman needed Isso anal a8 to almost 
negligible. Once the Model 201 gets going, 
it wll burn for 8% hours on one filing. 
Occasionally, one must pump the lantern 
when the pressure gets low. Spare parts 
are readily available. I keep on hand 


99.0.0.0.00.0000000000000000 


GARBAGE-FURNACES. 1889 


Onn of the most valuable papers lately presented to 
tho American Public Health Association was that euti- 
ted **Garbage-farnaces aad the Destruction of Organio 
Mattor by Fite," by 8. 8. Kennington, MD., President 
of tho Minneapolis Board of Health, "He described the 
Forrestal garbage -cromatory in use ia Milwaukee, the 
Ryder in Pittsburgh, the Mann ia Montreal aad Chicago, 
tnd the Engle in Minneapolis, Dea Moines and Coney 
Tland. This latter atyle of furnace has just been com- 
pleted at Milwaukee, and was pnt into operation for tho 
firet timo during the session of the assovintion.  Health- 

Clark of Baffilo described the garbage-crematory 
in that city, and said that ite entire ranning ex 
penses were defrayed by the Iubricating oils extracted, 
‘alono; s0 that even if no market could be found at times, 
or at all, for the resultant fertilizers, they might nt least 
De used as the furnace’s fuel, and tivus save coal. 


PHT TTTTTITITTH THI 


FIFTY YEARS AGO, there were 131 windmill manofactar 
ec in the United States and 6.2 million windmills, pomping 
‘water all over the country. 
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lamps is that the light is quite intense and 
glaring. I solved this by having the globe 
‘sandblasted, giving a frosted effeet which 
makes for @ softer illumination. If you 
decide to frost the clear globe of the Model 
201, leave a dime-sized patch of 
transparency in order to observe the 
initial pre-heating phase of the operation. 
Coleman also offers an amber-colored 
‘lobe so that insects are not attracted to 
the light. A side effect of the Coleman 
lanterns is a constant hiss due to the fuel 
being under pressure. This is « minor 
point, but in a small apartment the noise 
‘ean be annoying. 3 
Later on, I came across the line of 
‘Aladdin lamps. These lamps provide all 


‘kerosene operation and mantle-produced 
light, But the Aladdin goes one better by 
‘eliminating the need to pressurize the 
fuel, In comparison, their light output 
is not as bright as’ the Coleman's, but 
these lamps were designed for indoor use. 

free operation and warm glow 
‘indeed comforting when the whole city 
is in darkness. The only accessories 
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made of aircraft aluminum and are 
‘supposed to be designed for law-enforce- 
ment personnel. They can take & lt of 
those and can also double as truncheoss 
‘when you are walking. darkened and 
Potentially dangerous streets. They come 
In several models which use °C" or "D" 
tells. For around the house, I have a few 
Duracell 805 compacts. These run on size 
AA" batteries and are quite light and 
pocketable. Battery power is probsbly the 
Safest one can selec. I this salety factor 
is paramount in. your choice of an 
femergeney lighting arsenal, you might 
look into lithiom batteries. NOTE: When 
purchasing any. battery-powered. equip: 
iment, ry to select items whose ell sizes 
Compatible with what you already have on 
hand. That way. youre aot required to 
keep an inventory of "C', “D', “AA, 
volt cells ete. 

LITHIUM BATTERIES: These cells 
are availble in both "C" and "D" sizes. 
‘The only souree of supply 1 know of is 
Mountain ‘Safety Research (MSR) in 
Seattle, Lithium cells have a6 to 10 year 
shel life and retain 96% normal eapacity 


few at 20°F, (Alkaline batteries have only 


styles for tabletop operation, hanging. 
wallmounting, ete. I have two Aladdin 
lamps. I've also purchased a clear glass 
‘of kerosene can be 
‘observed, although I've found that one ean 
tell the amount of fuel available by simply 
lifting the lamp and judging by weight. 
Aladdin lamps are somewhat expensive. 1 
ordered mine directly from the manu 
facturer. Whatever the model, Aladdin 
provides a full eompliment of replacement 
parts, 
T might, also mention the so-called 
“hurricane” lanterns available in hardware 
- The only light 


produced 
‘Output being equivalent to that of a large 
candle. ‘These are hardly the thing to 
depend upon asa sole source of 
‘emergency illumination 


Concerning battery-powered lanterns: 
they tend to be a somewhat expensive 
form “of lighting. Also, the special, 
heavy-duty batteries which most of ther 
fequre are not readily availble. But most 
Important, batteries deteriorate in time 
and its ali too easy to forget to Keep an 
inventory of fresh ones on hand. During 
the last Big Blackout in New York City, 
most shops were closed when the ights 
Went out, and the only bateres avaiable 
were what one hadi reserve. The next 
day found opportanists pedling batteries 
on strectcorters at selper's prices. 1 do 
Keep two flashlights on hand, my favorites 
bring the heavy-duty Kelites. These are 


15% capacity at that temperature). 
Goctely, the, voltage output 16 conntant, 
for over 90% of a lithium cel’ life. The 
voltage per cell is 2.7 volts, almost twice 
that of a standard battery. In practical 
use, dummy cells are used to take up the 
space in flashlights, ete., that standard 
voltage cells would occupy. As with all 
batteries, the practical output life in use is 

ble, depending on the type of bulb 
lized. For example, if you use the two 
lithium cell, you'l get a total of 5.4 volts. 
Such being the case, you can use bulbs 
originally intended for a four-cell 
flashlight. With a PR-12 flanged bulb, 
you'll get eight hours of constant output 
‘with 22 candlepower. Naturally, various 
bulbs will provide different light output 
‘and battery life. The drawback on lithium 
cells is the cost. One “C” cell retails at 
$6.65 each; a “D” cell at $9.30. Another 
problem is that lithium cells give off a 
minute amount of sulfur dioxide gas, 
about one milligram per day. The result 
‘ean be the formation of a non-conductive 
film over metal contacts, so care must be 
taken if one decides to install them in 
radios, CB equipment, ete. 

HEATING: During a power loss the 
lights go out, and chances are that heating 
will no longer be available. In most 
apartment buildings, the furnace is 
electronically controlled. There are 
several catalytic heaters available on the 
market, but again, I feel thei 
shortcomings are in the fact that they use 
gasoline or a similarly dangerous fuel. 
Propane (LP gas) heaters are also sold, 
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bbut their expense and potential hazards 
hhave been previously discussed. For heat, 
searched for something which would run 
‘on kerosene. I finally settled on an 
‘Aladdin “Blue Flame" hester. Operation is 
‘simple, with no need to pressurize the fuel 
tank. Parts and maintenance are no 
problem, a large cotton wick being the 
only item which will eventually need 
replacement. Aladdin offers several 
‘models of kerosene-powered heaters with 
various heat ratings, but their most 
popular one appears to be the Blue Flame 
‘which will heat up to 3000 cubie feet with 
15870-9820 BTU’s per hour. Burning time is 
1625 hours on a tankful of 1.8 gallons, As 
aan added convenience, once ean even cook 
fon the top of the Blue Flame. ‘The 
reputation of the product is well attested 
to.and appears to be well made, 

RADIO & TELEVISION: Needless to 
‘say, in the event of a power emergency, 
the old Atwater Kent and the Big Eye will 
igive up the ghost. It’s comforting to know 
how the outside world is faring and even 
‘enjoy the pleasure of music during times 
of stress. My favorite battery powered 
transistor radios are the multiple-band 
receivers, which not only provide AM and 
FM reception, but also pullin Public 
Service broadcasts and even Short-Ws 
Some of the larger models run on “D” an« 
°C" cells, which can be an exponsi 
proposition if your receiver requires fi 
or six batteries and you use the Alkaline 
type. One unit is the Panasonic RF1005, 
‘This receiver is powered by 4 "AA" 
batteries, their cost being low compared 
to other sizes. Not only does the RF-1006 
give AM and FM listening, it also receives, 
‘VHF Public Service transmissions so that 
‘one ean keep tabs on what the Police and 
Fire Department are doing. 

‘The absolute luxury isa battery.power- 
‘ed television. I have a Panasonic TR-555, 
which is 100% solid-state it 
diagonal screen. It's powered by nine(!) 
“D" cells which provide up to five hours 
viewing time (Alkaline batteries will give 
up to 12 hours viewing). It's black and 
white, but you get both VHF and UHF. 
‘The TR-S55 can also be powered by 
120-volt AC or ear/boat battery. Several 


‘manufacturers have come out with 
battery-powered television sets. In time of 
ational emergency, it’s doubtful that 
‘many television stations will be trans- 
sitting. 

COOKING: As with most apartment 
‘dwellers, I have a gastype range. There 
are several models of camping-type stoves 
which use gasoline or propane (LP gas) 
fuel, the most notable being the Coleman 
line. As outdoor cookers, they appear to 
be excellent. Since my lighting and 
heating arrangements are based on 
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kerosene, I decided to choose a compatible 


cooker. I finaly came across a line of ally operated) is needed to bring the indoors is adequate ven 


Kerosene powered stoves. These are made 
by the Swedish firm of Optimus, which 
has provided portable stoves for several 
expeditions. They offer two models, the 
111 and 000, both having a fuel capacity of 
7/8 of a pint and « burning time of two 
hours. Both function with a pressurized 
fel source and must be primed with a bit 
of alcohol. An odd thing about the 
Optimus products is that essential parts 
are finely crafted, while the nonessential 
ones are a bit shoddy. Operation is easy 
and reliable, I bolls water pretty quickly 
TE make soup, coffee, fry eggs. and, if 
needed, melt snow for water supplies. 
Another cooker is one manufactured by 
Mountain Safety Research (MSR). These 
stoves are designed primarily with the 
‘mountaineer in mind. They are compact, 
light and” will run on’ various. fuels, 
including gasoline, Kerosene, alcohol, 
naptha, benzne, ete 


WATER: If you live in a high-rise 
building, its likely that you'll be without 


954 
water, since auxiliary pumping (electric 


‘supply to great heights. Fortunately, the 
hydrants will probably be working, so the 
only difficulty is carrying quantities of 
water up to the apartment. There are 
several folding water jugs available which 
hold up to five gallons each. Since they 
take little space when collapsed, it's a 
good idea to keep a few on hand. Just 
don't overdo it with a large size: water can 
be damn heav} 


FUEL SHORTAGE: I prefer to store 
small quantities of kerosene in Sigg 
bottles. ‘These seamless aluminum con 
tainers are made in Switzerland and have 
leakproof nylon caps. They are available in 
both pint and quart sizes. As an accessor 
Sigg offers a “filing cap,” Le. a cap with a 
tube-type nozzle to make emptying easier 
and more directional. I've improved on the 
Sigg eap by extending the pouring spout 
with a small length of plastic tubin 
CAUTION! Keep away from the look-alike 
bottles from Taiwan. They are junk! 
‘Another important safety factor concern: 
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ing the use of kerosene and any other fuel 

Since all 
of the devices previously discussed use an 
‘open flame of one sort or another, make 
sure that enough air gets into the 
apartment! An open flame consumes 
oxygen. 

Suggested sources of supply 
Aladdin’ Industries, Ine—Heating & 
ighting Division, P.O. Box 7235, 
fashville, Tennessee 37210. 

Mountain Safety Research (MSR)~831 
South 96th Street, Seattle, Washington 
98108. 

The Coleman Company—Wichita, Kan 
0s 67201. 

‘Optimus—1243 Bast Florence Avenue, 
Santa Fe Springs, California 90670. 

Safariland® (Kellite flashlights)—1941 
South Walker Avenue, Monrovia, Califor: 
nia 91016. 

*Safariland appears to be the exclusive 
distributer of Kel-ites, although I've seen 
them for sale in camping and police supply 
stores. Safariland is sto.w in processing. 
corders and they extract rather high 
handling charges. 


PREVE 


‘The voroed bit and 


Leonard F. 


Expert econdiman ant Maine gwite 


HE man wice in the ways ofthe woods 
Noes not take chances with his health 
then it can be avoided. A little acc! 

‘dcnt—the seratch of a thorn or the prick of 

{i fshhook™—it not attended to, maybe the 

fause of very ‘painful and even fatal al- 

tents uch a8 blood poisoning or gangrene. 
‘A drug store is not found at every turn 
of a woodland path, and you will Took be- 

Wind many trees before you find 2 doctor, 


ON 


First-Aid Kit 


NTS SUFFERING 
THE TRAIL 


Popular Seience 1933, 


so the wise man prepares for emergencies 
before he hits the trail for the ‘country 
beyond the edge of civilization, = “° 

"The emergency oF first-aid kit to be de 
scribed was sssembled by the author and bas 
proved, alter several years experience, to 
Beall that required for minor accidents 
and. common aches and pains. It is com- 
pact, light, and complete, and the hunter 
Bad Ssherman will do well in making hint 
Sail one lke 

ce ‘The first step in makin 


‘Kit containing _mer- 
eurochrome (or 10 
Sine), absorbent cot 
ton, eaure, and ad 
hesive tape a. salve 


for warm af the wnzentne ce; xative i 
silty pins, applicators, made. by" win 
otton ‘on round toothpicks and wrapping 
them in paper. and toothache zum oF wa 
‘Moteriais A piece of thin leather (or can 
vas) an wide at the ‘tweeters are long and 
About TS'in. long; another piece of the same 
inaterial tin, wide and. 1 or 20 1n: long 
spiece of leather (or canvas) somewhat 
Hetvier than the other and about 14" i 
The Kit. Place the scissors at the lower 
fend af the thin pice of lather and. make & 
foop over them’ with the marrow. st 
sesting the strip onto the other Teather love 
to the sides of the scstrs, Leave about 1 in, 
between the scistor handles and the tweezers 
and make 3 loop for the tweezers, The nat= 
row strip of leather need not be cut between 
tach of the Joops, but may. be seed to the 
Backing ‘piece af’ leather. The frsi-ald_ Kit 
fn it cardboard. container comes next, {ole 
lowed by'a val of the laxative pills, toothache 
um, ungentine, applicators, and safely pins. 
‘After all loops have ben’ made, inser the 
articles and fold the hit To fold it properly, 
the lower or seisors end should be folded 
‘up fist ail Je smogly over the top of the 
feta kit; then the other end is folded 
‘on top of that. The top 
or salety-pin end is now 
measured and cut off, Jeav= 
ine room enc f0 Ut a 
flove snap fastener on it 
Put the top half of a snap 


fastener on this top end, 


fand. alter it is in’ place 
‘mark’ the position of the 
lower half of the fastener 
and put that "on. This 
completes the Kit" except 
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for @ lite trimming at 
the corners as shown 

‘Carrying Case. Pace the 
folded kit on a plee of 
paper and mark around it 
Tomake a pattern the cor~ 
fect size. ‘Alter marking 
round the bitin the fist 
position, turn the kit up 
fom ite edge and, mark 

round it again. Be sure 
that the Tower bottom 
de ison the same’ line 
that it Was in the fst 
‘marking. Do the same to 
both ends and. the top 
‘de, placing the kit back inthe fist position 
And then turning it" to the ‘new. position 
telore making each tracing. To the top edge, 
which is to be the cover, adda length equal 
to one half the width of the Kitt On the 
‘sidepieces or ends add about 34 or fin 
{o allow for the seams, On each side of the 
top, add 14 in, so that the cover will project 
flghtly over the sides when the case is hin 
ished, 

Hn sewing. the ease, the bottom of the 
end piece is sewed to the midsle plece rst 
then'the other end is sewed all the way" py 
And finally it neeesaty to go back to the 
‘other end and finish that. The case may be 


The iene ace 


riveted instead of sewed if you 30 desire, 
att will stand more abuse W sewed 

‘Cut two slits in the back of the cate tong 
enough to accommodate the belt and- about 
Fin apa. Put the top hall of a glove soap 
fastener im the cover: piece and the lower 
alt in the front, andthe whole job. Is 
finished 
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(ulted tor ene 


1 you are expecting to travel in a section 
of the country: that ‘has poisonous snakes, 
You should include in your kit one of the 
mat fat snake-bite outhts that are. sold 
teady made up, These are obtainable at most 
‘drug stores im the snake tection and can be 
Included sither in the kit itself or carried 
In the case withthe kit 


A QUACK DOCTOR 
WILL BE BETTER 
THAN NO DOCTOR 


by Fred Bilello. 


‘As most of us know, the armed forces 
train enlisted men to perform routine 
‘maintenance on the troops. They mend 
broken bones, heal gunshot wounds, and 
can diagnose and treat most common ai 
‘ments, Sinee they are not real doctors, the 
troops often refer to them as “quacks. 
‘There is nothing derogatory by saying 
this to them. It is just using a technicality 
with respect. 

In civilian life, itis against the law to 
practice medicine without a license. You 
hhave to go to school for years on end so 
that you can have a complete knowledge 
‘of modern medicine; and also to justify 
your outrageous fees. 


In the near future, however, things will 
be quite different. ‘The world is rapidly 
approaching an era of chaos, and doctors 
that are ot murdered and looted by drug 
‘addicts will soon run out of supplies. 
‘Whole regions may be uninhabitable for 
years, and you may be in an isolated ares 
where no medial services are available. 


It would be a good idea, then, to collect 


not only medical supplies but as much 
knowledge as possible. One way is 
through books. Another way, such as my 
wile is doing, is to work for a doctor for a 
while, She is presently a dental assista 
and while she cannot perform surgery or 
other difficult operations yet, she does 
know all of the basics which most people 
are ignorant of. Say you have a toothache 
that is driving you insane. Sure you could 
yank it out yourself, but would you risk 
‘Complications such as a horrible infection 
‘of disease if there was someone around 
who knew how to treat such things? 
‘You should also get a few uniforms such 
‘as nurses outfits and smocks. They will be 
great for effect: as Twentieth Century 
Man will be very uneasy in his new en- 
vironment. The presence of a mere uni 
{orm will put him at ease, and if you are in 
competition with another quack, this 
fe would easily compell someone to 


Basic medicine is not difficult to learn, 
‘either. I once helped run a tourist trap in 
New Mexico and had to personally give 
rabies shots to the guard dogs. I had = 
Veterinarian explain the procedure of 
mixing the serum and how to give the in- 
jection and found it to be quite simple. 
‘There was a small community of Chicanos 
living with us, so I went back to the Vet 
and wound up giving shots to all of their 
dogs, too. I got to play “Daktari” for a day 
fand it was fun. But more important, the 


people acted as though T had performed 
some great feat, This is not surprising, 
because it seems that doctors in general 
are held in reverence. True, they have the 
knowledge to heal people, yet many of 
‘them are butchers. The rate of alcoholism 
and drug addiction among doetors is 
high, and many of them would do humani- 
ty a great service if they found some other 
work, So can see no harm in an average, 
intelligent person setting up his own 
practice.” 

‘A doctor with limited experience is bet- 
ter than no doctor at all, especially with 
the uncertain life in front of us. A license 
will not be required, and anyone entering 
the field should have no problem i com 
fortably surviving the diffieul 7 
hhead. Perhaps then the word “quack’ 
hhave a new meaning. 


SEES 


MAKE MAGGOT SECRETION 
TO HEAL WOUNDS 

‘Tite work of maggots in healing wounds 
and combating gangrene is being taken 
‘over by synthetic chemistry. ‘The Gssue 
forming substance, allancoin, which is ex- 

fed by maggots, hasbeen produced 
artificially. and is being used to treat vari- 
us wounds, ulcers, and gangrene, In wars 
‘of the past, army’ surgeons have noticed 
that wounds infested with maggots, the 
larvae of the blowfly, healed most prompt- 
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ly, with fewest complications and least 


agree! Nutrition remains 


many disadvantages to the use of living 
larvae. The new preparation is expected 


ios oes ony tt eae a pro bl em 


WATER, to Purify.—Put into 


Snpeaved sponge and wit Be “Nutritional surveys reported in the 
Some’ perfec west, however i ass 
riety. aoc: at U.S. and Canada within the last five 
meant deny Hower wit com years have demonstrated an embar- 
pet ner ih sone mn rassing number of people on both 
ebb,” water wi er pre ed countries with measurable malnutri- 
fon ee tion of one kind or another. . . 


— Dr. Virgil Wodicka 


‘An Inexpensive Water Filter 
; What does this mean? Well. 2 defi 

Popular Mechanics 1923 By RANDY HAMMER canes of shania Bit'can ‘tie a 
Something’ CTOOE SIRT Americans, rowth, manor: anemis. spinal. ford 

mal ene torent Americans | cgeneiation, nervous symploms, in 


about i we study. a flamed tongue. gastrointestinal tract 
of ta arge ention tom and we study about Gisorders, and disturbed metabolist of 


floss bottles of equal tse, some fering triton ; 
per, 2 Fes funnel and'vome powdered Yet. more. than one-third of this starches and sugars. All this, according 
Charcoal. The rack for supperting the bot- nation’s people suffer malnutrition in {2 doctors and the Vitamin Information 

the form of obesity. And another Sto 10 Bureau, can be caused by a deficiency 


iDrowdiete mieten ean al 
box wood in the manner inlicated. Ar-  Per.cent are victi, ~ of undernutrition. of just one vitamin. 

to ee eae anes fomieved. Ary PEyainutrition? —adernutrition’ A, L¢Us take vitamin A. Deficiency of 
Tottle so that the opening ts well down in Problem of developing nations. not the {his vitamin can cause night blindness, 
esr tes beeps 38 Brod ‘ne USA" the Monidnresthes ©96_ dynes and degeneration dy, 
thee tn hia fhe ow of war Serie tasers a 
om the uper bx wil be reguaed by MNP anstty, maison spre eM Rene lent Tay 


the height of the water inthe funnel and gl uriion fs. prob tooth development. 
the-apparatne wil reqete bo attention 0m, Ourpemioms Mirlnnal sur: "90 soree of iti Bl can cause 
Afteratarting. The Cchadn thon the net Give years hang relarded growth, depression, irabil 
fier fs started by demonstrated an embarrassing number 1 and memory los. A lack oj vitamin C 


placing the enpt ‘of people in both countries with can cause bleeding gums, a tendency to 
oe ‘one Kind orvan- bruise easily and weakness. The ist of 


Hote in the bot rable malnutrition of one kind or an- 

tom of the rack ‘other, particularly relating to certain *ilments and impairments goes on and 

with the funnel in vitamins and minerals. | say embar- = 

place, Inside the Tasting because we have the knowledge The Vitamin Information Bureau at- 
funnel, place a and other kinds of resources necessary ibules much of this publi health prob- 
jcce of fier pa To prevent this kind of disorder, and yet eM toa trend away from 

vabewhich ae ven a conservative estate of tne (Reals and towards prepackaged and 


per, which has. 
been formed into 
cone, and put in 
two of three ta- 
blespoonfuls of 
charcoal, first 


‘umber of cases in the United States '#8t foods. 
‘would get inio the millions,” said De. Following is a list of the major vita- 
yal et into Me milions.” said Drs mins. thei functions. and natural food 


Drug Administration's Bureau of oe 
Drug Bureau of “Vi Sia A— Easntal tthe develop 


‘Conservative estimates report 25 per ment and maintenance of skin. teeth, 


pacha sath conrad GSpscde eke FR ey td ane 
fern EA ER Cisco min Bt — He tere eney 


and older people sugars. Necessary for proper function 
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of heart and nervous system. Food 
sourees are whole grain or enriched 
bread and cereals, yeast, liver, pork, 
fish, Jean meat, ‘poultry, milk and 
legumes. 

Vitamin B2 — Facilitates the body's 
use of earbohydrates, proteins and fats, 
particularly to release energy to cells. 
Essential to tissue integrity. Food 
Sources are milk, whole-grain or en- 
Fiched bread and cereals, liver, lean 
meat, eggs and leafy green vegetables, 

‘Vitamin B6 — Many important roles 
Jn metabolism, in synthesis of proteins, 
In use of fats and in formation of red 
blood. cells. Food ‘sources are. lean 
meats, leafy green vegetables, whole 
Brain cereals, dried yeast and bananas. 

Vilamin B12 — Helps build vital ge. 
netic substances (nueleie acids) for cell 
fucleus, and to form red blood cells. 
Aids functioning of nervous. system 
Food sources are liver, kidney, fish . 
milk, and foods of animal origin in 


eneral 
Vitamin C — Helps keep bone, teeth 


LOOKING OUT FOR YOUR SIGHT 
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and blood vessels healthy. Important in 
formation of collagen, a protein that 
helps support body structures. Main 
food source is citrus fruits. Other fruits, 
tomatoes, leafy green vegetables and 
potatoes are also a source 


Vitamin D — For strong teeth and 


proper 
Yitamin D fortiied milk, cod liver oll 
xg olk tana and salmon 

E — Helps formation and 
functioning of Ted Heed cells, musce 
‘and other tissues. Protects essential 
fatty acids. Food sources are vegetable 
oils, whole-grain cereals, wheat germ 
and lettuce. 


Vitamin K — Required for normal 


blood clotting. Food sources are leafy 
green vegetables, 


Folle Acid — Assists in formation of 
proteins and genetic materials for the 
cell nucleus. Helps maintain functions 


By George W. Preuss 


function improperly. 
DIBT AND DISEASE 

‘Tho eye's dependent upon 
the individual's health. Upon arising 
have some distilled water. ‘This helps 
the body to avoid dehydration and 
flushes out accumulated body wastes 
that would otherwise be trapped. By 
drinking soveral glasses of distilled 
water during the day your glands, 
kidneys, and eyes don’t have to 
compete against each other for 
moisture. Irregularity and high urine 
‘concentrations acc the aging 


process. 

‘To maintain and repair delicate eye 
tisoue, a wellballanced diet is essential. 
Protein quality is as important as pro- 
tein quantity, otherwise vital amino- 
‘acids are overlooked. Fish, eggs, whole 

‘grains, milk, all have their place. Fresh 
fruits and vegetables provide trace ele 
ments and minerals that no magic 
tablet from some laboratory can begin 
to synthesize in the proper combina- 
tions. 

Low blood sugar can contribute to 
‘eye diseases indirectly. The individual 
‘skips balanced meals, feels fatigued 
later on, and indiscriminately feasts on 
“junkfood”. If you're late for work, 
(coffee for breakfast) it’s easy to over- 
feat at lunchtime during their “pizza 
buffet-special”. Not surprisingly, you 
feel an uplift at first, followed 45 


minutes later by “fatigue”. Not only is 
the body strained by the refined sugar, 
alt and white flour, but the sheer 
volume of food to be digested taxes the 


heart, digestive organs and body 
strength. Pathologists who have done 
‘autopsies on heartrelated deaths often 


had patients who exhibited “blood 


‘meals daily (4 oF 5) and nibbled between 
‘meals on beneficial foods like sunflower 
sods instead of candy. 

Turge you to read: 
Dr. Josef P. Hrachovee's, KEEPING 
YOUNG & LIVING LONGER, (Los 
‘Angeles, California, 90036: Sherbourne 
Press, Inc., 1972; 1640 So. La Cienega 
Blvd.) pages 43-124. 

If food is tainted, those who over-eat 
‘are more likely to get a fatal dose. Even 


‘may upset the blood Ph or the sodium: 
potassium balance and irritate the ey 

Unless I had a large family, I'd be wary 
of those 32-ounce large-size cans of 
grapetrait juice if I had no cool, glass 
‘container to store the contents. The 
temptation is to drink several glasses 
in less than 24 hours. Grapefruit juice 
should be sipped and neutralized by the 
‘mouth’ saliva and enzymes. Unless the 
survivor plans very carefully his (or 
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of intestinal tract and prevent certain 
forms of anemia. Food sources. are 
leafy green vegetables, yellow fruits 
‘and vegetables, yeast and meats, 
Pantothene — A key substance in 
body's use of carbohydrates, fats 
proteins. Aso required fr fortation of 
certain hormones and nerve-regulating 


Substances. Food sources are eggs, 
leafy green vegetables, nuts, liver, 
neys. (Most foods). 

‘Niacin — Present in all body tissues, 
involved in energy-producing reactions 
in cells, Aids nervous systems, Food 
sources are eggs, meat, liver, whole: 
{rain or enriched breads and cereals, 


Biotin — Involved in synthesis offaty 
‘acids and production of energy from 
elucose. Essential to many body chemi: 
cal systems. A sufficient food source Is 
produced in the body. Additional 
sources, include liver, kidney, eggs, 


‘milk, “leaty green vegetables "and 
peanuts. 
her) purchases of commerciall 


packaged stored foods, the eyes 
suffer from a high carbohydrate, low 


‘A myriad of eye conditions come 
from Vitamin-A depletion. Snow, sunny 


‘take 


beaches, or hours of reading 
their toll. That dry-itehy, 
icomfortable feeling is 


going. (Put out pans of water.) 
Another offender is the auto heater, 
‘which sends blasts of superheated dry 
tir at eye lovel. Take water with you 
whenever you travel, Natural Vitamin 
‘Ais preferable to the synthetic. 
‘McKesson's Mint Flavored Cod Liver 
(il has a tolerable taste. One teaspoon 
half an hour before a meal provides 
78.2% of the U.S. Recommended Daily 
Allowance of Vitamin A and 97.7% of 
the Vitamin D. Small amounts taken 
daily are better than large doses which 
may be difficult for the body to digest. 
‘With the prospect of inflation, nuclear 
‘war or mote off-shore oil spills, I expect 
cod to be unobtainable in 20 years, 
When it has a limited shelf 
life; read the expiration date. Once 
‘opened, store in the refrigerator. 
Before you say how terrible cod 
tastes, think about all che ee ietants 
like gesoline, pollen, dust. insectici 
that you are exposed to daily. Before 
you rip out your roses thinking that 
‘you have rose fever, mow and clear all 
the weeds growing by your windows, 
Industry and government won't tell 
you about the microwave dangers, yet 
we're exposed from ovens, TV 
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transmissions, long distance phone 
systems, radar installations and from 
v Is it so surprising that 
cataracts are more common now among 
‘younger people? The eyes are subjected 
to physical dangers, chemicals, heat 
(dehydration), excessive light (deple- 
tion), ade 


light each day. Yet we often work in 
ice buildings, under fluorescent or in- 
candescent light, sit for hours and then 
alk out into the night pollution. 
Ideally we should get up, move around 
for a few minutes each hour to help the 
circulation, 

Daily, steady exercise like walking 
assists digestion and aids the eyes get 
rid of wastes. There may be value in 
resting with our feet higher than our 
hhead, Gently placing the palms against 
the closed eyes gives them comfort. 
Don’t press them. 

‘Avoid soaps that irritate the eyes. 
Room-temperature distilled water next 
to closed eyes may stimulate 
circulation. Improving the circulation 
to the extremities helps the eyes. Rub- 
bing the feet (every other day most ef: 
fective) firmly with the hands can begin 
4 toxin-flush that will improve 
circulation. If you wake up feeling 
exhausted or your mind wanders while 
working, are you geting enough fresh 


After cataracts, glaucoma is a major 
‘causo of blindness, through the loss of 
peripheral vision. Although the exact 
causes are not known, some tentative 
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observations are worth mentioning. 
Avoid smoking, tension, and have 
regular ophthalmological pressure- 
examinations. It tends to be 

and is often accompanied by diabetes. 
One should drink small amounts of 
water throughout the day, rather than 
Taige the osmotic pressure by drinking 
‘© massive volume at one sitting. One 
theory holds that drinking water impur- 
ities over the years is responsible for 
excessive eye pressure. It would be 
rodent to drink distilled water and get 
rough, Vitamin C, "a detox 
Stockpile and rotate prescription eye 
drops, 

‘To prevent injury or accidental loss 
of sight, everyone should own a pair of 
safety glasses. After several accidents 
with supposed ” 
where they shattered 


into tiny 
fragments, I'd be wary of glass 
‘altogether. If you are myopic or have 


thick lenses, instead of going the 
contact lenses route, consider plastic 
Tenses. Although they scratch easily 
and are ruined by silicon cleaners, they 
will take tremendous impacts or falls 
and not fly apart. The lenses will “pop 
out" and can be returned to your 
frames. 


that have hinge screws tor the 
‘carpieces, screws that hold the lenses, 
and screws for the adjustable nose 
pieces. (6 screws in all). Get extra 
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screws and don't assume they are inter- 
changeable. With metal frames, al you 
heed re an extra par of plastic lenses, 
aset of joweler's screwdrivers, screws 

me Clar-cote for cleaning, extra 
Plastic earpioces, and you'll have a pair 
Uf lifetime glasses, 

Tf you notice “waves” or spiderwebs 
around auto headlights, that, tn 
Indicate glaucoma, of if after an 
injury possible corneal abrasion. 
Before you have the surgeon scrape 
tre svverl things you cs dof 
ae "you can do for that 
tbrasion. 

Td be extremely careful with steroid- 
based eye drope and use them exactly 
1s the doctor prescribes, Otherwise you 
‘can scar the cores and you'll have 
bothersome “dark spots” that move 
seross your field of vision, Another 
‘serious mistake that corneatabrasion 
tims make is to read, get into brit 
Tiant sunlight or even use their eyes 
when one eye is patched. This puts 
terrible strain on the uninjured eye and 
encourages the eyes, not to’ work 
together: If one aye is in briliant wun: 
light and the other isin patehed dark. 
ness, this creates dilation probleme 
Reating both eyes is Alter 
the patch is removed the 
difficulty, for awhile, in getting the 
ayes to work together again. To regen: 
rate corneal tissue, proper 
di 'wth co vero can bo the deter 
taining factor in a swift recovery oF a 
lifelong affition, 0 a 


SURVIVAL DENTISTRY 


By Steven Rosen, D.D.S. 


(Editor's Note: 19th Century technolo 
fy may really take care of your most 
immediate needs after the crash but this 
does not apply to dentistry. Nothing but 
horror tales come down to us about the 
suffering attendant to old-fashioned 
Gentistry. Most people preferred to let 
their teoth rot out rather than visit 
“Painless Pierre” 

Laughing gas (nitrous oxide) was the 
most common; and not too. effective 
Painkiller used by dentists then. 

‘After the crash it will be some time 
before you can expect to visit a dentist 
with X-rays, novacaine, highly specialized 

ctronie drills and other dental 
‘equipment which makes modern dentistry 
relatively painless, safe, effective in 
preserving the ailing tooth or teeth and 
lasting ints application. 

Rather than facing having ailing teeth 
yanked out for good by a friend with a 


rusty air of pliers, you'd do well to get all 
the ‘tooth care, repair, dentures, and 
anything else you might need which will 
‘set you up teethwise for the next few 
years. 

Even now, I'm in the process of having 
my teeth thoroughly gone over; first 
cdeaned, then X-rayed. then all the 
‘avities drilled and filled. 1 advise you to 


a ed 

‘The last subject you would probably 
consider in making preparations for any 
survival attempt is your teeth. A little 
precaution now, however, may save you 
from much misery in the future. 
Remember, unlike the physician, it is 
difficult forthe dentist to perform without 
electric power and a reasonable variety of 
instruments and equipment. 

‘The first matter to consider is the 


present condition of your mouth, Notice 
that I said mouth, not just teeth. Be sure 
that your teeth are free of decay and gum 
disease. Any treatment that is advised 
should be accomplished. If no mention is, 
made as the condition of your gums, be 
ssure to ask. More teeth are sacrificed to 
‘gum disease than to decay. See a specialist 
if you can get no firm answer from your 
present dentist. I cannot overemphasize 
this point. Once your teeth and gums are 
well restored, it is really a simple matter 
to learn the proper methods for 
maintaining good oral helth. An added 
benefit of maintaining good oral health is 
that various stress-related problems can 
be avoided altogether. Trench mouth, 
appropriately named by foot-soldiers, is a 
prime example. The exact cause is 
‘unknown, but stress is usually always 
associated with its appearance on the 
scene. Good oral hygiene will usually 
prevent it from ever happening. Believe 
‘me when I say it is a common oceurance. I 
see it often among those undergoing 
divorce proceedings, college students 


‘THE SURVIVOR Vol. 3 


cramming for exams, and executives in 
the high blood pressure catagory. 

Next, be sure you receive a complete 
‘set of X-rays. This should include 14 to 16 
X-rays made with the film placed inside 
‘the mouth. If only two or four X-rays of 
this type are made, chances are the 
dentist only checked’ for cavities. The 
added X-rays are to check the root and the 
bone surrounding the teeth. Many 
problems, such as cysts and cancers, to 
‘mention a few, can be found. These 
problems would remain hidden without 
‘such an examination until they became 
‘more serious. If possible, get « panoramic 

‘made also, This is relatively new. 
in a chair, or stand depending on 
the brand of machine used, and the X-ray 
film and X-ray beam actually revolve 
around your head. This type of X-ray 
shows both jaws from ear to ear, and 
‘of the sinuses. Again, books have been 
written on the problems this type of X-ray. 
can reveal. Both the complete series of 
X-rays with the flm placed in the mouth 
and the panoramic X-ray are usually made 
every three to five years. 

Last, on the subject of a good 
‘examination of the mouth, isa check of the 
soft tissues, i e. the cheeks, tongue, roof 
of the mouth, floor of the mouth, salivary 
glands, and lymph nodes of the neck. 
(When your doctor says that you have 
awollen glands” and he or she is feeling 
your neck near the jawbone, the structure 
is really a lymph node. This type of 
examination is designed to screen for 
cancer, but many other problems, such as 
tuberculosis, syphilis, vita 
‘and many other problems too 
to list are often found this way. Did yi 
know that about 6% ofall cancer occurs 
‘the mouth? You may have to find someone 
‘who graduated from dental school within 
the past ten years to perform this type of 
check-up, a8 I don't believe older dentists 
‘were acquainted with these techniques 
while in school. 

Should you be forming a survival group 
dentist as a member, you can 

3 contributors and Mr. Saxon 
advise. Stockpile. Your dentist will know 
‘what is needed and how to properly store 
the materials. Believe me, you will not 
appreciate the dentist until his or her 
services are really needed. 

‘Ultimately, from a dental standpoint, 
survival means prevention. You need to 
learn the proper use of and selection of the 
toothbrush, dental floss, and plaque 
revealing agents. If you have followed 
what I have suggested, and have reached 
the stage where no gum disease, decay or 
related problems 
negat 
alr 

‘Next, here are some suggestions for 
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dental care. I believe the need 
for this type of information is long 
overdue. Before beginning, let me state 
that what follows is strictly my own 
opinion. Also, by no means is my list 
‘complete, 

First, here are some warning signs to 
look for should anyone recommend a 
dentist. You can also use them to check on 
your present dental care. They are: 


1. Complaints of pain or irritation 
lasting even for weeks after a trestment. 
Prolonged sensitivity to hot or cold foods 
which doesn't go away ater the food is 
swallowed, but may last for minutes, is & 
‘good example. 

‘2. Continual (day after day) bleeding of 
‘gum around a cap, bridge-work 
filling when using a toothbrush or dental 
floss. Either these restorations were made 
incorrectly, or they have outlived their 
usefulness and need replacing. If you find 
bleeding around all of your teeih when 
‘you brush, you probably have gum disease 
‘and need to have this attended to. 

8. “Catching” or tearing of dental floss 
when cleaning around a cap. bridgework, 
ora filing. This usually wll happen at the 

of the cap, bridgework, or filling 
which is usually below the gum line, 
Normally, these areas should feel smooth 
when flossing. 
4. Pain or other problems when biting 
or chewing after any dental treatment, 
even after denture are made. These 
problems should last no longer than three 
or four days. Dentures may require 
several adjustments by the dentist to 
relieve any pain or discomfort. 

5. Caps or bridgework on the front 
teeth which you ean spot right away. You 
Know they” are not the real teeth. 
Normally, you should not be able to tel 
the difference. 

‘6. When dental floss is passed between 
two teeth where atleast one ofthese teeth 
thas a cap or filing, the floss should not 
simply slip through. The floss should meet 
‘some resistance. Teeth are supposed to 
touch each other 80 that food doesn't pack 
in between them. This can lead to both 
‘rum disease and tooth decay. 

‘7. Dentures or partial dentures (those 
with metal frameworks) completed in only 
two appointments. Quality dentures 
demand that the patient be seen more 
‘than two times by the dentist. 

8 Were new dentures or partial 
dentures simply handed to the patient? 
Normally. the dentist should examine 
them in the mouth to see if any 
adjustments are needed at the time. Did 
the dentist schedule another appointment, 
at no extra cost, for a check to see if 
adjustments are needed after the 
Gentures are allowed to “settle” in the 
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mouth? This adjustment is usually made 
after the dentures have been used for 
sbouta week. 

‘9. Was an immediate denture (where 
all teeth are removed and a. denture 
placed in the mouth at the same 
appointment) made to replace the lower 
teeth? (This procedure isacceptablefor the 
upper teethenly!) 

10. Do the dentures give an individual 
“perfect” teeth? Dentures can be made to 
account forage, hair color, and face type. 
‘You should nat know someone is wearing 
dentures if they are well mad 

11. Can the denture wearer comfort: 
bly bring his lips together and swallow? If 
ot, several problems can develop, 
Properly made dentures take these and 
many other factors, such as speaking, into 
consideration. 

12. Was instruction given for th 
proper cleaning of dental restoratons? 
Without. proper cleaning, no dental 
restoration will last very long no matter 
how well made! Ina clean mouth, even the 
worst dental restoration may last a very 
Jong time. Did the dentist give warnings 
45 o what new dental restorations such as 
bridgework and dentures cannot do? For 
‘example, no matter what anyone tells you, 
You should not bite through apples if you 
wear dentures! 

18. Does the dentist stress prevention? 

‘was instruction offered in the 
and use ofthe toothbrush, dental 
floss, and plague revealing agents? Did 
the dentist or his or her assistant tell you 
about plague (pronounced “pak,” with th 

“back")? 


14. If & “root canal 
{needed when the" 
permanently damaged), wa 
fold that the tooth is more likely to 
fracture now? Was the proper follow-up 
treatment, which included a metal post 
placed inside the tooth followed by a 
Crown, offered? The post should prevent 
fracture just like the steel reinforcing bars 
inreinforced concrete prevent fracture. 

15. Was a lead apron used to protect 
the patient from stray X-rays? 

16. Was a complete set of X-rays made? 
A minimum of 16 X-rays with the film 
placed inside the mouth should have been 
made. 

Y7. Have there been problems with 
receiving attention in an emergency? 


18. Does the dentist appear to avoid 
reasonable complaints? 

19. Did the dentist tell you ofthe health 
‘of your gums and the bone which supports 
the teeth? Ask if the dentist used a 
“periodontal probe” in making this 
determination. This is the best instrument, 
for checking the gums and bone. It is 
even better than X-rays, 
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20, Did the dentist tell you the plan of 
treatment he or she has decided is best for 
you? This should be done before any 
treatment is started. 

‘The next suggestion is to call the local 
dental society. Dentists establishing new 
practises often ask these agencies for 
referrals. Since they are seeking new 
patients, these dentists may give more 
Personal attention than someone you 
‘might have to wait three months to see. 

If you are planning to move, your 
present dentist may offer the names of 
‘several dentists for you to consider. 

One last thoughi, if all of the above 
should fal: 

1. Call a dentist located near your 
home. 

2, Explain to the receptionist that you 
are seeking care, but the idea of a new 
dentist frightens you. Ask to speak with 
the dentist, saying that this would make 
you feel more comfortable. Ifthe dentist is 
bbusy, see if your call might be returned. 


3 
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Don't let yourself be talked into visiting 
the office first. The idea is to see if the 
dentist cares enough to make him or 
herself available to patients when 
Personal attention is really needed. 

43. Ifyouare still unsure afterall of this, 
ask if you can visit with the dentists office 
totalk with some of the patients. See how 
they feel. Use several of the warning signs 
Thave suggested when you talk to these 
people. 


In summary, no set of rules or 
‘guidelines are perfect. lean only hope that 
what I have presented gives you 
Something a little more solid to work with, 

‘One last thought concerns toothpaste, 
‘You should stockpile a good fluoridated 
toothpaste. While many’ water supplies 
see Prewaly fiordated. who knows 
where your water may come from in 
Tuture. Stay away, however, from any 
toothpastes listing Stannous Fluoride as 
in ingredient. What the manufacturer 
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fails to tell you is that with time, the 
fluoride reacts with calcium in the other 
‘components of the toothpaste. While it has 
rot as yet been proven that this decreases 
the effectiveness of the fluoride, why take 
a chance. There are many other products 
to seleet from. 

‘Should there be sufficient interest, T 
will ofr future discussions on topics such 
as: other stress related oral diseases; 
proper selection and use of the 
toothbrush, dental floss, and plaque 
revealing agents; emergency denture 
repairs; other forms of emergency care; oF 
whatever anyone would like to have 
discussed. 


Ernest Newbrun, D.M.D., Ph.D. Charles 
C. Thomas Publications, 1972, (Comment 
‘on stannous fluoride.) 


Jim ‘ 
Bishop 


Is there such a thing as the criminal 
mind? Science has studied the question 
for centuries. Science seldom agreed 
with itself. Ten y 

‘concluded that criminals are vietins of 
fociety, 

‘Their contention was that drug abuse, 
alcohol, child abuse, poverty, and deri 
vation combined in’ varying degrees to 
produce the criminal. Now we have a 
study in two volumes that main‘ains 
there is such a thing as a criminal 
‘mentality, and that he shares certain 
easily-spoited characteristics hich 
identify him 

‘The work is called "The Criminal 
Personality." For 16 years, Dr. Samuel 
Yochelson worked in St. Elizabeti Ios 
pital in Washington, D.C.. with erimi 
nals. Some years ago he was joined in 
this study by Dr. Stanton Samenow 
‘Together they observed over 200 out. 
laws, got their life stories, interviewed 
wives, parents, siblings 
schoolteachers. 

‘THE HARDER THEY labored to find 
‘a way of reforming the conviet, the 
more it eluded them. Many who had 
filled juries to helieve that they were 

sane tried hard to convince the doc- 
tors that they were presently sane and 
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Is there a criminal mind? 


Tesponsible citizens. And should be 
freed 


‘Yochelson and Samenow started out 
with the noble notion of trying to prove 
that malefactors could be relashioned 
good family men. Their conclusions 
the opposite. 
‘The true criminal is, first of all, a 
consummate liar. Often be will Ne 
without motive, merely to keep in prac- 
tice. He is dominated by a frenzy of 
fears, much of it dating to infancy. 
Although these frights are multi- 
tudinous, the major ones are fear of 
death, injury and rejection 
It does not matter whether the erimi- 
fal is brought up in a ghetto or @ 
mansion, the characteristics are com- 


‘mon to” all. ‘The criminal displays 
‘enormous confrol of his fears and, when 
hhe is ready tb commit a crime, buries 
all of them under an avalanche of op: 


timism, The erime will work. He will get 
rich. He will get away safely. Im- 
mediately after the crime, all the fears 
return, 

He cannot endure 2 putdown. He 
reluses to be rejected by society, 
friends and women. His constant state 
is anger. Samenow writes: "Anger is as 
basic to his personality as the irs is to 
the eye.” In his waking hours, he is 
literally mad at the world 

His forays against law prove to 
himself that he is smart. He feels a 
sense of danger and of pride in execut- 
‘ng criminal acts. It makes him a man 
in his own eyes to feel contempt for 
society and law. 

‘Michael Serrill of Psychology Today 
conducted an interview with Samenow, 


‘who cannot excuse the criminal mind, 


“They were in contact with reality," he 
said. "They were in control of their 
behavior.” And yet almost all of the 
‘convicts in the group had been found not 
fuilty "by reason of insanity.” 

Very early in life the criminal rejects 
responsibility and work. He will ‘not 
attend school, obey his parents, or keep 
4 job. What he seeks is exeitement. He 
finds it in wrong-doing. When cornered, 
he lies and swears he will mend 
ways 

‘The importance of this study is that it 
runs counter to body of scientific 
thought which has been telling us the 
‘criminal has been victimized by socie- 
ty. Samenow believes it is possible to 
reform a few criminals by holding an 
‘accurate mirror before their eyes, Let 
them see themselves as the fearful 
cheats they are 

A FOG OF DOUBT is in my mind 
‘Anyone who commits three felonies is 
‘an incurable recidivist. He should be 
put away forever —no parole. Crime is 
‘expensive. Taxpayers support, 283,000 
‘convicts in federal and state prisons, 

‘Add to that the cost of local police 
departments, county sheriffs” depart: 
ments, sate police and private security 
guards. Add to that the cost of all the 
criminal courts and you find that the 
‘cost of keeping your life and property is 
expensive 
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WATER, to Purify.—A large 
spoonful of pulverised alum sprinkled 
into a. hogshead of water (the water 
stired round at the time) will after the 
lapse ofa few hours, so purty it, that it 
will be found to possess nearly the fresh 
ness “and clearness of nest spring 
water, A pailful containing 4 

‘may be purtied by a single spoonful; 
‘4 mixture of one part chalk and two of 
alum willbe stil Better. 


Ot 


Training With Cables 


by Mike Brown 
Cont. from Vol. 1, page 

The original “cable sei"was a bow. 
Archers trained by using progressively 
heavier and harder to bend wood. Even 
though the bow was great technological 
improvement over the stone, the club, the 
sword, and the spear for long-distance 
‘organized mayhem the fact remained that 
{strong arm launching the arrow was sil 
A decided advantage over a weaker one. 

Magellan's men captured «couple of 
South American” natives in the 16th 
century. The natives’ favorite exercise 
‘was pressing against a bow wit their feet 
find pulling. the bowstrings with their 
hands, ‘Sort of an economical and 
simplified ‘version of the "rowing 
machine.” You can rig one up withthe leat 
spring ofan automobile and some surgical 
rubber. 

‘The type of strength developed with 
cables is basically the type prizefighters 
fand some wrestlers develop ~ not. much 
for moving inanimate objects but hell on 
other people. Cables act lke an opposing 
hhuman muscle, and one of the best eable 
exercises is to hook your set onto the wall 
and "wristowrestle" yourselt. 

For loks, for shape for “pump and for 
arm and shoulder development eables are 
hard to beat. Unfortunately, for the legs 
and lower back they are almost useless. 

‘The primary thing to remember when 
‘working with eables is that they are not a 
barbell set and the same"rules" do not 
apply. This may appear to be a silly 
statement until you realize that. while 
certain barbell and dumbell “movements” 
{eg upright rows, curls, onearm press, 
triceps extensions, ete.) can be duplicated 
in form they are not the same exercises, 
the muscles are not alfected the same 
way, and your cardio-vascular reactions 
willbe entirely different. 

The first basic difference is gravity. No 
‘matter which way you lit s barbell or 
ddumbel the resistance is always towards 
the ground. gravity. This isnot 
completely true of pulley machines hence 
their great popularity with contest 
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Pakny Devas 


135 
of a “natural” 
curve. Which means the 


gravity. easily 
discern’ the difference between the 
(some) 


physique of a gymnast and 
bodybuilders. 


‘The third basic difference is that ~ 
because of the effects of gravity already 
‘mentioned ~ the muscles are affected from 
angles the barbells and dumbells are 
incapable of duplicating. One of the most 
striking examples of this is found in Iron 
Man magazine Vol. 24 No.3 on page 30. A 
‘young lady used two cable exerel se with 
‘Some light dumbells and a barbell 
fora year. 

‘rhe cable exercises were for her bust. 
Her starting measurements were 35%" 
bust, 26° waist, 37” hips. T've never even 
heard of a woman “shaping up” like that 
‘with weights alone. 

‘The fourth basic difference is that an 
isolated muscle under ‘conditions 
‘will work at 20 to 25% efficiency. It is far 
‘easier to completely isolate a muscle with 
‘ables for the simple reason that the rest 
of the body is not called upon to support 
‘any weight. In other words, energy 
expenditure by the rest of the body is 
liminated ~ such as a fellow doing 
standing barbell curls whose back and legs 
‘must support the weight the biceps are 
heaving around, 

‘The fifth basic difference is that cables 
can be moved much faster than a barbell. 
‘Which means that the muscles worked can 
put out the same amount of “steam” as 
they can with a weight, only in less than 
half the time. "Which in turn means that 
the heart and lungs are put under greater 
stress to pump blood and oxygen to the 
muscles - in simple everyday English, 
either start off slowly or you are liable to 
find yourself barfing all over the place. 
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aps ets Cn liag of) 
strength 
would 


winners and some athletes. With a cable 
Set the resistance canbe at any ange with 
¥ip of the wrint = and the restanc 
intr ofthe cable set itsel To use a 
Fidicalous example, you eould build muse 
wih 2 cla on tapes 
{vith no gravity) whereas weights would 
beuscless 
The second basic diference i thatthe 
ceaitane of a. atlas tt 
Progresively requires more en 
Df strength and energy the fart 
tables are pulled apart 
cables are stretch 
involved must contract. "Supposedly the 
Imorea munle contracts the mare power it 
is capable of (de to skeletal leverage, 
inserts, tendons, etc) and cable 
vould then appear to asit more inthe 


A COMPLETE 
CABLE 
ROUTINE 


by Mike Brown 


What follows isnot actully a complete 
cable routine tis more like the worklng 
material to build two ‘complete eable 
Foutines with. some other exercises 
thrown infor allaround conditioning. The 
exercises are given inthe order that th 

Should be performed. Insts ofsullering 
through a dozen exercises, simply choose 
six of them for use during the fist 

weeks to three months and then use the 
ther’ six during the second. period. 
Changing routines will keep. you. from 
Secming Sale that stored you 
cat doth exercises properly or with an 
amount of drive. = y: 


SKIP ROPE: Try to get one of the skip 
ropes of the type used by prizefighters— 
‘with a thin leather rope and ball-bearing. 
‘wooden handles. An old clothesline rope 
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simply doesn't get it for two reasons. 
First, it is so thick that the air slows it 
down. Second, the angle the wrists are 
held at in rope skipping fouls up any 
ability to keep the rope turning fast 
fenough. You should be trying to work 
your legs and lungs; any mechanical 
inconvenience simply hinders your ability 
to work out properly. In the case of 
skiprope harder i nol better: faster is. 

Do not skiprope on concrete. It's 
gently tapping your spine and the arches 
‘of your feet with a sledgehammer. You 
‘won't notice the ill effeets at first because 
they are cumulative. Try to use a wooden 
oor. A wooden floor will give, even 
‘though imperceptably and save your back 
and feet from shock. In addition you'll be 
able to tell how smooth your movements 
are becoming. When you start off, the 
whole house will probably shake. As you 
become more coordinated you will feel 
‘much lighter on your feet. Eventually you 
will not be able to hear your own feet 
hitting the floor. Then you have arrived. 

Allternate your feet—two stokes on one 
foot and then two strokes on the 
other—the way prizefighters do. You get 
‘maximum speed that way. Forget all the 
litle girl stuff, 

‘Work up to fifteen minutes before every 
workout. You probably won't be able to 
last more than a couple of minutes at first 
and—if you're like most people—it will 
take you at least a month to learn to do it 
properly. Keep at it. I's worth it. When 
you get to where you can skip at full speed 
{or ‘fifteen minutes you'll begin to 

high that 
It comes from 


experience a 


you start. Prizefighters are not taught 
technique until they are exhausted, for 
two good reasons—a man who is pooped 
will not tense up and get himself hurt and 
has a tendency to do exactly as he's told 
and consequently learns much quicker 
since failing to follow directions is the 
‘quickest way to wind up doing more work. 
We hope the same will apply to you when 
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‘and more muscle area is worked. 

In the following exercises which are 
illustrated and hopefully long how-to-dosit 
instructions are not necessary be very 
careful in one regard: always make sure 
that for any muscle exercised the 
antagonistic muscle is worked. In other 
‘words, if you select a bicep exercise make 
ssure you counter it with a ‘the 
‘muscle on the back of the upper arm) 
‘exercise. If you don't you're liable to wind 
‘up with one musele so much stronger than 
the other that when any stress is put on 
the weaker muscle by the stronger the 
weaker one simply rips right up the 
‘middle. I had this happen once last year 
‘when I was doing squats—I got to where I 
was doing fifteen repetitions in the 
<deep-knee bend with 275 Ibs. on my back. 1 
was doing nothing for the back of my 
Jegs—the thigh bicep. One day 
run full bore around the trac 
about 150 yards when it felt ike the back 
‘of my entire right leg simply unraveled, It 
was black and blue for weeks and looked 
like somebody had worked me over with a 
hot iron. 

‘The illustrations should explain these: 

ONE ARM PRESS 

UPRIGHT ROWS 

CURLS: 

‘TRICEP EXTENSIONS 

CABLE PECTORAL EXERCISE 


Row! 
the last 


issue. Two sets, 
repetitions. Alternate with chin-ups every 
‘six weeks to three months if you have a 
chinning bar. When you do chins, face the 
palms toward you (the old barayard chin) 
bbut make sure the little fingers are 


twenty 


within a couple of inches of each 
other—you get maximum stretch that way 


opstent Rowe 
‘The illustrations should also explain the 
following but they are done with a towel: 

LEG CURLS 

NECK WORK 

To wind up, do LEG RAISES for the 
abdomen and HYPEREXTENSIONS for 
the back. PUSH-UPS with the feet 
elevated and a friend pressing down on 
‘your upper back are a good antagonistic 
exercise for the cable back and bicep 

Dotwo sets of twenty of every exercise 
‘except the neck work (do ten) and work as 
FAST as possible. Nor only does working 
faster result in increased cardio-vascular 
efficiency but the muscles grow faster too. 

One final word of caution: when I say 
FAST I mean don't sit around between 
‘exercises—but do. the exercises them: 
selves slowly and carefully. In_other 
‘words, your work should be CONSTANT. 
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GOING APE 


ByMike Brown 

So you want to look like Li'l Abner—all 
‘arms, chest and shoulders with slim hips, 
waist, and legs? If you're heavy into 
‘swimming, sailing, or cliff sealing such 
physique becomes highly functional. Most 
of the speed generated through the water 
is done by the hands, a square-rigged 
sailing vessel requires’ swinging around 
like a monkey, and cliff sealing should be 
selfexplanatory. 

‘There are a few basic things to 
remember. They cannot be over-empha- 
sized, 

First, 80% of your progress will take 
place through nutrition. Exercise tears 
muscle down; only the RIGHT foods and 

ns can build musele back up 
tle added “extra” for next time 


that nature normally provides. 
‘Second, the NEXT 15% of your progress 
will depend on careful and. systematic 
your exercise PROGRAM. 

id program, not amount of 


attention 


should be directed toinereasing the weight 
‘onthe barbell. That's right, the weight is of 
minor importanee, I is far mo 

that you do the exercises in STRICT form 
anddothem right. 

[Let's discuss the above in reverse order 
of importance. 

First, the exereises. They are all fairly 
basic but nonetheless effective. You'll need 
‘barbell with a 6:foot bar and a hundred 
Ibs. of plates should be sufficient for 
starters, Try to get a bar with a revolving 
chrome sleeve and end collars. Altogether 
you should have about a hundred and 
‘twenty five Ibsof liftable iron. Stay away 
from the sets with plastic coated 
plates—the plastic tends to separate and 
theguts” of the plates fallout. You can get 
‘a good used set from the neighbors kid who 
gave it up, ads in the newspapers, etc. for 
about ten tofifteen cents.a Ib. Or barter for 

All you need at the moment is the 
barbell. However, you're going to need a 
set of dumbells and an exercise bench for 
the next lesson so diagrams are illustrated 
for their construction. This program is for 
six weeks nd six weeks ONLY. 

‘The exercises are as illustrated and are 
to_be performed keeping the following in 


. Military Press. Hands shoulder 
width apart, palms facing outward. Feet 
and knees together. Back straight—do 
NOT lean back when doing this exercise. 
AL the finish the weight should be up and 
BACK—about the levelof the ears. 
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2. Dead Hang Cleans Hands shoulder 
wit part, plas facing in tthe start of 
the movement and outs competion, Ts 
isnot.a reverse curl. Dip the knees slightly 
toget the weight started moving. eep the 
tras CLOSE tothe body as possible doing 
the movement about enfac) and “pr 
with an elbow (not wrist) movement ento 
Tesbouders 

3. Upright Rows. Hands approxi 
imately four inches apart, palms fc i 
‘aauy way togethe spacing on this one 
isto simply uel the thumbe unt they 
touch—that's about four lches. Then ew 
the thumbs bac under the bar when you 
Marttheeerce, 

aise the bar tothe chin, Keoping the 
etiows hgh. Lat the shoulder muscles 0 

peat 

euler Badoe pressed fat agate 
shoulder biades pressed fat agin the 
wrallimorder to 


Hands shoulder width apart. Ifpossible get 
‘abent bar (illustrated) as the true function 
‘of the bicep is torotate the hand, not bend 
the arm—which is easily seen by keeping 
the palm pointed toward the ground and 
‘then raising the hand. 

5. Lying tricep press. Hands four 


steel bar 20° 


Va? thick 
e 


hong 
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inches apart. KEEP the upper arms 
perpendicular to the floor. Only. the 
forearms should move. Use forward and 
reverse grip. Lower to hairline, The tricep 
iswhere the bulk of your arm musele comes 
from-so this exercise is critical. 

6. Front Squats. Grasp the bar with 
palms facing out, about four inches apart. 
Stand up. Now curl the bar onto the 
shoulders. The bar should be resting 
‘comfortably on the deltoid (shoulder) 
museles and the arms should feel very little 
pressure, 

Keep the feet about six inches apart, 
toes pointed out. Go into a deep knee bend 
‘On your toes. Take a deep breath BEFORE. 
yousstart your descent. Exhale on the way 
vp. Try to imagine yourself in water up to 
your neck and breath EXACTLY the same 
‘way as if you were doing your squats in a 
‘swimming pool. Keep your back and 
straight. As you grind out the repetitions 
you should start feeling tremendous 
pressure on your ribcage and lungs. This is. 
basically a CHEST exercise though it also 
benefits the legs. 

7. Towel Pulls for Thigh Bicep. The 
exereise should be self-explanatory. 
Primarily to proteet you from injury. 

‘Somuch for the 5%. Now for the next 
15%—the program order. 


diameter 
washer(s) 
(welded) 


£° lengh £ pire 


24" 
DUMBELL 


iameter 


Doild 4u0, use standard outside collars 


EXERCISE BENCH 


nis 
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Only two exercises are to be done on 
Mondays and Thursdays, three on 
‘Tuesdays and Fridays, and two on 
Wednesdaysand Saturdays. 

Here's the way it looks: 

‘Monday and Thursday 

1. Military Press 

2. Dead Hang Cleans 

‘Tuesday and Friday 

3, Upright Rows 

4 Curls 

5. Lying Tricep Press 

Wednesday and Saturday 
8. FrontSquats 

1, Towel Pulls 

‘There is a reason for this way of doing 
ings so—if you rearrange the schedule to 
improve” it and don't get any 
results—your failure is your own. By 
working the large muscle groups. with 
heavier weights before each day of armand 
shoulder work the blood vessels enlarge, 
facilitating the earrying of excess nutrients 
ta the museles, in urn causing extremely 
rapid musele growth, 

For the first two exercises do three to 
five sets, ten repetitions each, depending 
‘on how you feel that day. You are only 
allowed FIFTEEN SECONDS between 
sels, Obviously you are not going to be 
Using a whole lot of weight. The following 
day you will be using even less. 

‘The next three are all arm and shoulder 
‘exereises—and the “pump” you get should 
be unbelieveable if the muscles have been 
“softened up” the day before. One set of 
cach exercise—with AT LEAST twenty. 
repetitions per set. Do them STRICT (no 

bending'or cheating) and KEEP 

GOING until you simply can't move. Once 

you are EASILY past twenty reps then 

‘add NO MORE than 2% Ibs. Remember. 

ing the weight is of minimal 

importance. The main thing is CORRECT 
FORM, 

‘Training for strength, size and shape 
will follow. 

Ontthe lying tricep press you will have to 
do two sets—one with forward and one 
with reverse grip. Always do the one you 
can handle the most weight in first. Over 
twenty reps also here. Ifat the end of the 
‘second set of these it feels like your arms 
are going to falloff, fine—that’s the way 
they're supposed to feel. If you're not 
hhurting, you're not working. 

Limit yourself to thirty reps on the front. 
squats and towel pulls—no need to kill 
yourself on these and squats have a nasty. 
habit of becoming all day affairs: fine if 
you're in training to run the marathon but, 
‘unbelieveably time-consuming for anyone 
else. 

‘Keep in mind this in ONLY a six-week 
routine. Your system won't be able to 
handle it any longer. Onee you're through 
with it take a week lay-off before you start, 


thenext program. 

For your diet get plenty of fresh fruit 
and vegetables, lean meats, eggs, cheese, 
‘and milk: be sure to eat an orange anytime 
‘you drink milk. A quart of milk with an 
‘orange as a chaser is an excellent bedtime 
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‘snack for almost instant overnight bulk. 
However, there are some better and more 
sophisticated bulk producers. Stay tuned 
for NUTRITION SECRETS OF THE 
SUPERSTARS. 
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GOING APE 


(PART TWO) 
by Mike Brown 


To achieve really monstrous size and 
strength there are a few things you need 


reason. Generally muscle-building courses 
are written by contest winners — most of 
‘who got that way through years of per- 
sistent hitor-miss efforts and as a result 
are never completely sure what their 
progress was attributable to, Better you 
‘should ask his coach (if he had one). 

‘An overwhelming number of what ap- 
pear to be outstanding physical speci 
‘mens are actuslly by-products of the drug 
scene, A class of drugs known as anabol 
steroids, sold under such brand names as 
Dianabol and Anavar, is responsible for 
much of their muscular size, What such 
‘drugs dois force utilization of protein the 
body would normally reject. It's a good 
way to destroy your liver. The liver is 
quite an organ; it ean be cut in half and it 
will grow back to full size, regenerating 
itself like the tail of « salamander. Which 
may have something to do with the 
‘almost miraculous properties of dessi- 
‘ated liver for physical conditioning but 
the liver, like the salamander, can be 
easily poisoned. 

‘Another method popular with the “big 
boys” is vitamin B12 injections. Contest 
winners have been known to gain 10 
pounds of solid muscle in two weeks. 
‘There are a couple of disadvantages here 
too. The first is that anytime anything is 
injected into the bloodstream there is 
almost no way to filter out any impuri- 
ties. The "swine flu" hoax perpetrated on 
the taxpayers by Big Brother is one 
glaring example. The second is that ALL 
B vitamins are supposed to be balanced 
‘against each other — which means if you 
get an overdose of B12 your system is 
going to be short of BI all the way up to 
Bi?. And a shortage of BIT causes 
cancer, regardless of what the A.M.A. 
and the pharmaceutical companies would 
have you believe. 

‘There are other methods to cause rapid 
ineresse in muscular size. One of the best 
is to sip water between every set of 
every exercise, And I mean sip. Take a 
good healthy swallow every time instead 
of a dainty sip and not only will you get, 
nauseated a third of the way through 
your workout but you'll begin to feel like 

3e ballast tank of a submarine in a erash 
ive. The idea is to ingest just enough 
water to replace the bodily fluids you lose 
during a workout — about two to four 
pounds. Instead of starting @ workout 


any direct grip exercises whatsoever — 
just holding onto thick handled dumbells 
‘while you exercise other parts of the 
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body does the job. Basically this is how 
the eldtime strongmen developed. the 
finger and hand strength to tear decks of 
playing cards and telephone books in hall 
bend horseshoes, spikes, iron bars, and 
tear silver: dollars in’ half with thelr 
fingers. Remember, tendons and 
iene got exend tnd contrat the 
‘nd simply” ‘cannot be deve 
inthe same fashion. re 
‘This routine is considerably harder 
than the original “GOING APE", dont 
try it until youve had six weeks of the 


"first one. If you've successfully completed 


the first routine take a week or two off 
and then try this one, Six weeks is also 
the limit on this one. 

Exercises: 

1. The bench press. If you can, get 
someone to hand you the weight, Make 
‘sure you have a firm grip on the bar 
before he moves it over your face in ease 
he slips. Take a deep breath before you 
lower the weight, hold it (the air), lower 
the weight to your neck, and exhale on 
the way up. The bench should be narrow: 
‘er than shoulder width. Keep the elbows 
pointed out. Four sets of eight repeti- 
tions. 


2. The chest lateral. Three sets of 
twelve done in between the bench 
presses. Lie flat on your back on the 
bench, grasp the dumbells with the palms 
facing each other and arms perpendicular 
to the ceiling. and lower the arms with 
palms up until the handles are parallel to 
the top of the head. Most people lower 
the weights until the hands are parallel 
with the chest but they get inferior re- 
sults that way. 

3. Seated press behind neck. Use a 
wide grip. Five sets of eight. 

4. ‘Seated palms front dumbell press 
(illustration). Four sets of eight. 

5. Seated dumbell side laterals. Keep 
the palms down, elbows slightly bent, and 
index fingers lower than the forefinger, 
forefinger lower than third, ete. (cocking 
the hand forward). This is a shoulder 
{deltoid muscle) exercise if done properly, 
‘Three sets of eight. 

6. Upright rows. Illustrated on 
216. Only ths time use a wide grip (about 
‘shoulder width). Three sets of eight. 

7. Dead hang cleans. Illustrated and 
explained on page216. Four sets of four. 
Use heavy weight this time. 

& Rowing motion, Bend over at the 
waist and bring the bar up to the chest, 
then to the waist, then back down again 
in a cireular rowing motion. Four sets of 


8. Deadlifts. Three sets of eight in 
between the rowing motion. Just bend 
over and pick the weight up using your 
legs and back. Do not bend the elbows or 
use the arms for anything except to hold 
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onto the weight. When the weight is as 
high as it will go without bending or 
using your arms try to touch your ears 
with your shoulders (shrug) and then roll, 
your shoulders back, lower the weight, 
and repeat. 

10, One arm dumbell rows. Brace one 
hand on the bench while you bend over at 
the waist and bring the dumbell up to the 
chest, Lower and repeat. Four sets of 
ight. 


‘The foregoing takes care of Monday 
and ‘Thursday. Forget, running on 
Monday and Thursday and Tuesday and 
Friday, your fllowsup days. You won't 
fave the gas. 

"Tuesday and Friday areas follows: 

1"Bentarm pullover. Lie flt on the 
bench, keep the forearms at a 45 degree 
fngle tothe upper arm, the elbows close 
together, and’ Tower the weight to the 
fd: Rabe and repeat” Five sts ot 
‘ight 

5: tricep pushdown — five sets of 
ton with palms down grip, five sts often 
wrth palms up grip. The pulley necessary 
for ths can be purchased a any hard 
ware store and’ mounted on the wall 
Uiustrated. I you want » monater st of 
tems do skip ths ener, Keep the 

ont use 
bodyweight to swing the weight 

3 “Concentration Curls. Sit down and 
do one dumbell curl between the legs 
wrth one arm at a time. Four sets of 
igh. 

+. Incline dumbell curls. Prop one end 
of tho bench up on 8 washtub, sal, or 
whathave you to achieve a. 45 degree 
Angle for the bench. Grasp  dumbell in 
tach hand and lie down on the Bench. Let 
the arms hang over the bench perpen 
ular tothe’ ground. with: the. palms 
pointing inward, Curl the weight up: 
‘ards and twist the hands gradually nti 
the palms are toward your tse. Keep 
Yyour head fat on the bench, Four sets of 
tie. 

“Take thirty seconds between exercises 
jist enough to catch litle air and a 
‘eal ip of water. 

"Wednesday and Saturday do two sets 
of front squats (page 216) of 15 repeti 
tions etch and do your running. You 


seldom find running mentioned in the 
‘muscle magazines but do it anyway and 
keep in mind one thing — barbells and 
protein can be peddled: running cant. 
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TRAINING FOR 
ENDURANCE 


By Mike Brown 

‘You have probably all sen the movies 
and TV shows where the Desert Apaches 
ran for fifty miles and then spit out the 
‘mouth full of water that they had started 
vith. Impressive feat. There aren't too 
‘many men today who can duplicate it but 
YOU can if you want to and are willing to 
train for it. Certain basics have to. be 
followed. 

First, you have to remember that the 
Apaches ran barefoot. That may seem like 
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«relatively trivial matter but in fact 
‘major factor. The nerves in the feet tr 


toallthe major organs of the body and the 
gently pressure of grass and dirt on those 
‘nerves as you run tends to “adjust” those 
nerves and consequently the internal 
organs in much the same way a 


Zone Therapy and stay tuned, the wh 
ball of wax will be along in a following 
article. The bare skin on the bottom ofthe 
{eet also tends to absorb chlorophyll from 
the grass and trace minerals from the dirt 
{or mud) and said goodies then work 
themselves into your bloodstream. 
Always check your running) area over 
before you start very, very carefully. 
Rusty nails and doggie poop can also get 
into the bloodstream. Golf courses are a 
ood place to run if you can get there early 
seough in the ‘morning to. avoid 
disgruntled security personnel and flying 
golfballs. 


Second, when you are going for a 
‘maximum distance, you have to develop 
“rhythm”—that is run at the sam 
that feels like a natural movement and 
‘maintain that speed exactly. You can often, 
run twice as far “in the groove” as 
‘opposed to varying your speed. You can 
prove this to yourself by running two 
tiles or more at the same speed and then 
walking. Your legs will, of their own 
volition, continue the same movement 
pattern they had while you were running 
What happens is the muscles and the 
organs that feed them (heart and lungs) 
tend to “coordinate” with each other to 
conserve energy. You'll notice most of 
those Apaches had a long, loose stride and. 
none of them would have won the hundred 


‘distance once a week. Train two 
days. The other day you train run at 
different speeds, run sideways like a crab, 
and backwards. If you run only in one 
direction at one speed that is all you will 
be capable of. I made that mistake and got, 
‘up to.a4 mile run with a rhythm and then 
found to my embarrassment that, running. 
as fast as my fat little legs would carry 
me, I couldn't make it even 400 yards. 
‘When you start running out of time and 
your training is taking too long get 
yourself a weighted vest or even a set of 
wrist weights, Never put weights on your 
ankles. It's too easy to pull the long inner 
thigh muscles between the knee and the 
groin by so doing. Put just enough weight 
In the vest to where you can barely feel 
it—like a pound at a time. When you can 
run five miles with a pound of excess iron 
then add only one pound more. When you 
can run five miles lugging fifty pounds and 
your diet, other exercise program, and 
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‘rhythma right you should be able to run 50 
miles non-stop (there's 2 70 year old man 
jin Los Angeles who runs to Las Vegas 
non-stop. occasionally, named Fred Grace, 
‘writes articles for Iron Man Magazine and 
if he ean doit socan you—run, I mean). 


did only this one exercise during the 
winter and won everything he entered in 


thenpeing. . 
‘Swimming is another good exercise for 


endurance training but you need 
professional instruction—otherwise you'll 
ever get the rhythm right. Once you 
become proficient swimming you ean get 
yourself’ boat or something to tow 
‘around to increase your power. Don't use 
‘weights for obvious reasons. 

We have already discussed diet in 
previous articles concerning honey and 
dessicated liver (which should be part of 
any endurance diet) but there are a couple 
‘of things that need mentioning. For 2 50 
mile run you're going to have to work up 
to We Ib, dessicated liver a day, 8 07. of 


starch mostly doesn't digest at all (if 
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‘The second principle you must accept is 
that to achieve the total involvement of 
ery fiber the muscle must be 
overloaded—in other words, it must be 
forced to lift either more than it is 
capable of or—to the literal ounce—exact- 
ly as much as itis capable of and no less. 
‘The problem here is that the strength of a 
muscle varies from day to day, 
‘exercise to exercise, and from repetitc 
to repetition while the weight on the 
barbell remains relatively constant. 

‘The third principle you must accept is 
that muscle cells must literally be ripped 
apart to insure growth with a rehealing 
and alittle added “extra” for the next time 
demands are placed upon them. At full 
expansion a muscle cell “tears” and at full 
contraction, because it is erowded too 
much, it “explodes.” If the museles can be 
worked in such a brutal fashion without 
unravelling the ligaments growth is 
almost instantaneous (presuming, of 
‘course, a proper diet). Such a method is 
brutal and is most emphatically not for 
beginners. If you haven't trained for at 
least three months on the previous 
routines T gave you and try this one the 
lunch you lose is no-one’s fault but your 
‘own. You will et sick. 

‘The fourth principle you must accept is 
that you will need a training partner. And 
here's how it works. 
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Let's start withthe bench press. Do one 
warmup set. Then one set with a 
mediumheavy weight. Then one set in 
‘which about all you can dois 68 reps. Now 
the fun starts. Load the bar past a weight 
‘you know you cant lift. If your best bench 
press is one rep with 290. put 300 on the 
bar. Have your training partner grasp the 
bar in the center and instruct him to pull 
lightly on the bar as you shove it back 
‘up—only enough to keep you from slowing 
down or stopping. Since you know 
Weight is going back up there. is 

blem with mental blocks ("I can't 
fe) and there is always that friendly 
nudge to help you over the “sticking 
points.” You'll find that you'll probably get 
about six reps like this with a weight you 
normally couldn't get off your chest. You 
should also find that your training partner 
is giving you too much help to start with, 
A lot of weightlifting is mental, more so 
than you would think. 

‘The proper way to do a bench press is 
lie fat on the bench, hands shoulder width 
apart, palms toward the face as in a 
regular military press, inhale deeply 
before you lower the barbell and exhale as 
ittravels up. Basically the same breathing 
pattern as used for squats. Do six sets, a 
warmup, medium, heavy, two sets of 
forced reps, and one of about 20 reps to 
finish off. If you are flat-chested (or are 


the 
do 
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trying to cure your wife or girlfriend of 
the same problem) use a bent bar 
(illustrated) $0 the deep-seated muscles of 
‘the pectorals are called more into play. 
‘You will only need two other upper 
body exercises—chins on the bar and 
bentover rowing motion. Have your 
training partner boost you by the 
Gerriere to achieve the same effect of the 
forced reps when you slow down and just 
"unwind" with the rows (illustrated). Four 
sets of chins and two of the rowing motion. 


body stagnates. 
“Try this routine and you will se that it 
‘works. Just keep in mind that physiology 
isa very inexact science, if we knew what 
we were supposed to we could collapse 
the magnetic fields surrounding the 
nucleus atoms keeping our electrons at 
bay and slide through solid walls, breathe 
underwater, discharge electricity from 
‘ur fingertips, and do all sort of other fun 
things. Until then we go with what we got 
{orat least know how to use) 


Bi 05030 50 >. 50 Oo’ 
(Continued on Next Page) 


BEE FEEDER FOR 
WINTER USE 


From Popular Mech. 1919, 
‘The use of a feeder, like that shown 
in the sketch, makes the feeding of 
bees. in winter convenient, Siup 1s 
fed to the bees from inverted glass jars, 
the openings of which are covered with 
mul he jar belng incase In 
sacking of chaff in a wooden covering. 
ie, wooden box is made to ft over 
the hive, as shown in the sketch, anda 
Sin, strip Is nailed over the joi 
‘The device is made a5 follows: Use 
wood. smoothed on both sides; pine, 
Dasswood, of other solt_ wood Being 
factory. Make two pieces, % in 
thick, and the same size as the top of 
the hive. Into one of these cut two 
round holes, a8 shown, to fit the necks 
of the jars,” Make two pieces, 6% in 
‘wide, for the sides, and two'for'the 
ends; the length being suited to the 
fiver the dimensicas’ given inthe 
sketch being suggestive only, | Make 
four strips, #in, wide, and long enough 
to fit the four sides of the box. Nail 
the: pleces of the box together, as 
shown, nailing the sides over the end 
ieces, and the top over the frame of 
Sides and ends, Pack chaff into the 
box, and, after filling the jars with 


irup and covering their openings wih 
muslin, pack the jars into the box so 


that their openings will be level with tic 


the bottom through which the holes 
hhave been cut. Fasten the board, with 
holes for the jars, into place’ with 
serews, 0 that it’ may be removed 
when it is desired to remove the jars 
for refilling. Nail the 2-in. strips 
around the lower edge of the box $0 
as to cover the joint between the box 
‘and the hive, The feeder is then fitted 
into place, the bees feeding from the 
surface of the muslin. ‘The chaff pre~ 
vents the sirup from congealing in cold 
weather and s0 Wis always Sa 


Seer 


Tor the bees. The use of this simple 
will prove economical and prac- 
eeping bees over the winter 
suring them a good food supply, wit 
litte effort on the part ofthe keeper 


‘An Emergency Tourniquet 
Popular Mechanies 1915 


A valuable addition to any shop med 
cine cabinets the tourniquet, “A device 
that will answer 

the, purpose" 

the! tourniquet 

tan be made 

ifom an ordinary 

clothespin and a 

piece of binding 

tape, about % in. 

‘wide and 14 in 

Tong, To, 

the blee: 

froma wound 
limb, pass the 
tape around the 
injured member 
ietween the wound and the blood sup- 
ply. Pace the tape through the slot 
Tr tine pin, wind the ends around the 
{So of three times fo prevent slipp 
then tura the pin to draw up the tape 
Kightly until ‘the flow "of blood is 
Stopped. 
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MUSCLE GROWTH 


By MIKE BROWN 

‘There are a number of commonly-held 
theories of what eauses muscular growth. 
‘As pointed out ina previous article, most 
‘of them are erroneous. Which is why most 
fof the folks who try to train with barbells 
never get anywhere. As I also mentioned 
previously, protein does not put weight on 
you—it takes it off. Yet protein also builds 
‘musele, Sounds like a paradox, doesnt it? 
‘Not really. Muscle tissue is porous, like 
sponge. Fat is more or less solid, like 
jello. Which is why a man with 200 pounds 
‘of solid muscle can look like a gorilla and 
‘one with 200 pounds of solid fat_ merely 
looks like an average sized slob. So don't 
‘et disappointed if you only gain five 
pounds of muscle in three months. To got 
fan idea of what five pounds of muscle 
ally i, take a five pound roast (you more 
affluent types) and hold it in your hands. 
Pretty big, isn't it? Now THAT is five 
pounds of muscle. And one more thing. 
Musele tissue by weight comprises only 
15% of an individuals total (normal) 
bodyweight. In other words, if a 170 Ib, 
‘man gains 25 1/2 pounds of muscular 
bodyweight he has doubled his amount of 

‘And doubling the amount of muscle 
tissue in a given individual simply isn't 
that hard ifthe proper diet is followed. As 
also mentioned in a previous article, diet 

80% of the program. Yes, you will 
require protein—but if you use it the way 
tell you it won't bura all the fat off your 
bones. 

Food is like gasoline. What it does is 
‘dependent on how it's used. You can make 
‘a molotov cocktail out of it. Or turn it into 
fumes and explode it. Put it in a Honda 
mit ravel a hundred miles with 
it, putin into your Detroit eanoe and drive 
down to the corner store, or put it in the 
punch for fun at_part 
zasoline has the potent 


have to do is extract-as much as possible 
from the food you eat while minimizing 
the effort caused the digestive system. 
‘The oranges with each meal, mentioned 
in another article, do the digesting you 
need. To make it easier for those oranges 
to do the job, cut out almost all bread 
products. Two slices of whole wheat a day 
are the limit. No more. No less than four 
slices a week. A complete lack of wheat 
affects the central nervous system. You'll 
find that onee you eut out the bread your 
endurance will inerease 30% almost 
overnight. And to further aid the 
digestive system, run. It speeds up the 
‘metabolism which in turn inereases the 


appetite. Also, the running keeps the body 
“loose” and ‘helps prevent sprained 
muscles, back problems, and. other 
annoyances. But if youre trying to gain 
weight, dont overdo the running. Once or 
twice a week is fine. I went from 217 to 
224 in one month running only one day a 
week—the first week 2 1/2 miles was my 
Best shot, the fourth week I made it 4 
niles and probably could have gone 
further if wanted. Training every day is 
for the simple minded. 

Don't stuff yourself Eat only when 
you're hungry. And four meals a day is 
Adequate—breakfast lunch, supper, and a 
«quart of milk with the mandatory orange 
for a bedtime snack. Don't eat between 
reals. Give the digestive system a chance 
towork, 

‘When you take protein, eat it sparingly. 
‘And when you eat it (whether inthe form 
‘of steaks, cheese, eggs or protein powder) 
be sure tohave some sort of fatto go with 

|. ‘The best is probably coconut 
rmash— coconut meat and milk stuffed into 
& blender and liquifed; chill before 
drinking. It takes about thirty coconuts to 
provide a gallon a day of this goo. The 
fellow who taught this litle gem to me 
discovered it in_1958—his bodyweight 
went from 180 to 225 in six weeks and his 
bench press increased from 180 to 360. 

Unfortunately, unless you are figuring 
‘on a trip to the South Seas or Central 
‘America the costs of coconuts is 
prohibitive. T understand that coconuts 
fre now 75 cents apiece which means if 
‘you want to gain 80 Ibs. in six weeks it 
foing to cost you $1012.50—not counting 
the aggravation of splitting the coconuts 
and drowning the garbageman in husks. A 
little impractical. Somewhat, somehow 
somebody must have canned this stu 
economically. However, until we find out 
who, where, and for how much we'll have 
{o use a native substitute for this gook. 


 Thepotato. 


Normally, potatoes are starch—if 
they're cooked. We're going to consume 
ours raw. Raw, potatoes are more of a 
fat: if prepared properly. Which means 
1 squeeze the life out of them and make a 
juice. A simple homemade device for 
sqeezing potato juice is illustrated. Wash 
your potatoes first, Leave the skins on. 
Stuff one at a time in the device. Squeeze. 
Dink the liquid immediately. Rather than 
belabor the reasoning behind “immediate- 
"try a simple experiment—eut a potato 
into thin slices (raw) and expose to air. 
‘The slices turn black almost at once. The 
{juice will rot even quicker. 
‘The finished product should be a murky 
liquid with a brownish cast to it. The taste 
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is horrendous—sort of like very dirty and 
very salty thick swamp water. However, 
Provides a tremendous source of 
‘minerals in addition to the fat and if you 
happen tohave anuleer the juice will oat it, 
‘much more effectively than milk. 
Another outstanding item is a type of 
seaweed grown off Jamaica called Irish 
Mash. Last I heard it was available from 
the ‘American West Indian Store, 
Nostrand & St. Marks, Brooklyn, New 


cil), strained through a cloth to eateh the 
Seeds, and then let cool into a pudding. As 
close as I can figure out it provides all the 
trace minerals and vitamins our diets are 
normally deficient in. The guy I learned 
this one from went from 1851s. 210 Ibs, 
in six weeks eating one bow! a day. The 
problem was, he wasa't liting weights 
long with it, Irish Mash is primarily used 
as an aphrodiie and he jus gt horior 
and chubbier. 


while not. quite as 
int-ganing as Irish Mash, 
is just as good for endurance, energy, and 
Preventing staleness. A. five pound 
ontainer from the average health food 
Store will run less than five bueks—and 
two teaspoons a day will last_you for 
‘months. And when eiviization collapses? 

Grass. Not to smoke, not marijuana, to 
cat. If you care to believe the Biblical 
account, Nebuechadneszer lived on the 
Stuff for 7 years. Unfortunately, we are 
ot tolé how his physique was affected but 
it helped his mental 
problems. In more recent times many 
mountain folk have cured all sorts of 
Physical ailments with it. To be really 
effective it needs to be juiced, like the 
potato 

Ttis really ironi that grass isnot looked 
fons food inthis country. But then, folks 
in Europe have starved to death next to 
whole Barns full of corn and potatoes 
hecause they thought only animals could 
eat them. 

‘Another often overlooked item is honey. 
While it will not bulk person up by itelt 
it goes Fight into the bloodstream for 
immediate use as energy and leaves the 
other food for tissue building. A man in 
Massachusetts proved this several years 
ago by eating three square meals & day 
fd sipping an 80. bottle of honey all day 
Jong. He gained 20 Ibs. in 10 days and 
placed third in the Teenage Mr. America. 

Honey ‘at anata to, vey seldom 
Gintmest avadabie Sip the Honey ea 
‘quick enough and the burn leaves no 
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Dessicated liver is also one of 1 
Dessicated liver is normal beef liver with 
all the fat and moisture content removed 
and made into a powder. Don't ask me 
how it’s done; I wish I knew. Liver from 
almost any. slaughterhouse is inthe 
neighborhood of 50 cents Ib, Dessicated 
the cost runs $3.00 per pound plus. 
Fortunately, not very muchis required. A 
spoonful half an hour before each meal 
i the appetite enormously and 
all sorts of growth goodies: B 

= A eupful a day 
{about 4 oz.) and you'll be able to whip 


2 averages 30 minutes and drowned. 
Group 3 was still going strong at the end 
of four hours and the researcher fished 
them back out 


(pork, greasy hamburger.ete), scavengers 
like ‘shellfish, they pick up industrial 
wastes), refined sugar, and all artificial 
Junk (coke, candy, ete), and go heavy on 
the lean meat, cheese, milk, potatoes (with 
‘skins), roots, leafy vegetables, and fresh 
{ruits. With such a diet and what I've just 
told you becoming a monster should be 


easy. 


PRUNING 
A PEAR SHAPE 


By Mike Brown 

The pear shape is quite common. 
Especially where large herds of office 
workers gather to graze—Chicago, New 
York, Denver. and. so on. Everybody 
recognizes it: narrow shoulders, wide 
Hips, corpulent’ abdomen, two. large 
pouches of lard attached to the derriere 
and fat thighs tapering down to anemic 
‘calves, A lot of people have such a shape. 
Bt nobody will admit it. 

Simply” losing weight is easy. 
Unfortunately, getting rd of a pear shape 
is major project and horribly frustrating 
if not done properly. Especially for a 
fellow trying to add muscle inthe process. 
Here's why. 

First, itis almost impossible to gain size 
and strength and lose unwanted fat at the 
fame time. Human physiology doesn't 
work that way. Compare it to balloon 
You fillthe balloon with air (as you fil the 
body with food) and the balloon expands 
all ever. The air (or food) simply’ goes 
‘where it wants to; not where you want i 
to 


‘Second, tremendous strength comes 
from the least obvious places—the upper 
legs, lower back, and the midsection. For a 
typical example ofthis, look at all the top 
weightliters—Paul Anderson, Aleexev. 
and so on. Santa Claus in a sweatsuit. 
Body beautifuls they are not. 


Third, you have to make up your mind 
whether you want a really “trim” waist or 
iyou would rather have the “washboard” 
‘effect so sought after by the Mr. America 
types. Unless you inherited the bone 
structure to make it possible you can't 
have both. Muscle that has been built up 
simply has to take up space—meaning you 
are going to have to let your belt out a 
couple of inches 

‘asicaly ll this boils down to is this: if 
you try to use conventional methods to 
Feduce, you'll wind up with narrower 
shoulders, smaller arms, possibly an inch 
or two off the waistline, no appreciable 
amount of lard off the butt, cellulitis, and a 
tired, lethargic feeling. ifere's how we 
avoid it, 

‘Your regimen will have to have two 
segments: diet and, of course, exercise 
Certain exercises are super no-no's for any 
type of waist program, but for some 
reason the average yoyo does them 
anyway. The first and probably the worst 
is the situp. They may be alright for 
prizefighters concerned with warding off 
blows under the heart but for reducing 
they don't work. Basically, sit-ups thicken 
only the muscles directly under the 
sternum and push the upper wall of the 
abdomen out. If you must do situps, do 
Roman Chair style (illustrated). The next 
worst is the side-bend (illustrated). They 
are alright for “firming up" an area but 
the muscles affected, the external 
‘obliques, have a way of growing like Steve 
‘MeQueen's old nemesis of the movies, 
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THE BLOB. In other words, start doing 
sidebends with anything other than a 
very light weight and you're going to have 
Maps sticking out of your side like the ears 
fof Dumbo the Elephant. 

The exereises You should be doing are 
as follows: 

1, Dumbell Swing (illustrated). Use a 
very lightweight. This is simply a 
‘warm-up to protect you from injury and 
allow you to work at. your maximum 
capacity for the rest of the workout. Do 
fone set, about twenty repetitions. 

2. Leg Raise ilustrated). Do four set 
ten repetitions each for a starter. Then 
the next time do fifteen reps per set. And 
50 on until you have reached « hundred 
eps for each of the four sets. Tt is 
extremely important to break the work up 
into sets. Remember, each workout is not 
2 “contest” to see what you ean do, Roger 
Bannister proved this when he trained for 
the four minute mile—he would run full 
bore for 440 yards (a quarter mile), jog the 
next 440, and then full bore for another 
440, and 50 on, Once you get to the four 
sets of a hundred reps each, get a barbell 
plate with a piece of rope and start over 
{illustrated 

3. Our old favorite, the hyperextension 
{ilustrated), Two sets of fiteen and then 
start adding weight 

4. Ifyou ean get ahold ofa pair of “iron 
oois” do kneerups, two sets of twenty 
Practically every” solid iron barbell set 
made inthe U.S. comes with a set and you 
should be able to slick the neighbor's kid 
‘out of his for a couple of bucks. ‘This 
particular exercise gets the muscles deep 
fn the abdominal cavity like nothing. else 
can. When two sels of twenty starts 
etiing easy run back over to. the 
Beighbor’s kid and see if you can't slick 
him out of the dumbells to stick through 
the holes in the iron boots to inerease the 
weight. When doing the knee-ups be sure 
{o'aim the left knee at the right shoulder 
and right knee at left knee on the way up 
{iusteated). Otherwise you not only will 
not work the muscles deep in the abdomen 
tut will wind up simply’ with exhausted 
thigh and groin muscles. 

5. Hanging leg raises. Grab an 
overhead bar (chinning bar) and raise the 
legs—only try to twist the fet so thatthe 
left side of the left foot. tkeep feet 
together) is parallel tothe ground on one 
rep and then the right foot on the next 
rep. alternate (illustrated) This works the 
Side muscles (external obliques) without 
enlarging them. Work up to two sets of 
twenty 

For the rest of your program I would 
suggest two sets each of squats, upright 
rows, military press, and curls. Don't 
‘Strain, all you're trying to do is maintain 
previous gains. About eight reps each. 
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Fifteen second pause between all 
exercises. 

‘What ail this exercise does is stimulate 
the assimilation of protein which in turn 
‘burns up one and one-third its own weight 
in fat, “tighten” the abdomen so the 
stomach doesn't protrude, burns extra 

storable” fat, and prevents cellulitis: 
gellike substance made up of fat, water, 
‘and wastes trapped in immovable pockets 
beneath the skin. It is usually caused by 
ingufficient exercise and/or lack of 
protein. Next time you take a trip to the 
beach or a swimming pool look around 
you—-about half the female population of 
‘the United States has cellulitis on the back 
‘of the thighs. 

‘A word of caution. Break into this 
‘exercise program slowiy and carefully. If 
‘you hands start shaking after a workout, 
You're doing too much too fast, It means 
You're working on your nerves. If you've 
fever hit yourself on the thumb with 
hammer and then got sick to your stomach 
because of it, you have a small inkling of 
how this procedure works. I's called Zone 
‘Therapy—and if you have an upset 
stomach sometime try massaging the 
fleshy area of the hand between the 
thumb and forefinger: those nerves also 
lead back fo the pit of the stomach. The 
‘upset will leave in about half an hour. 
Possibly more on this in a later article. 
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Diet we discussed in a previous article 
However, here are a few pointers for 
those who want to keep what they have 
while they're pruning their pear shape. 

Eat six small meals a day. The stomach 
shrinks but at the same time the tissues 
are not deprived of nourishment. 

‘Take two dessicated liver tabiets every 
hour. You might even make some gains if 
‘you're fanatic enough about the liver pills 
T know of folks who put an inch on their 
arms in two weeks doing nothing out of 
the ordinary but the liver bit. 

If you're in a real hurry to shed the 
excess poundage cut down to one meal a 
day and pop vitamin pills in place of your 
other two meals. A slice of orange with 
everything will speed up the prote 
utilization. Only if you eat oranges, avo 
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milk, And eliminate starch in any event. 
Go heavy on the eggs, fish, poultry, and 
greens. Bananas, corn, and many types of 
beans (e.g., lentils) will, if eaten with a 
little meat, have a tendency to keep your 
weight up. Without meat, all they do is 
give you gas. And don't try doing without 
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‘meat—all you get out of a vegetarian diet 
isa vitamin B12 deficiency. Also, stay 
away from all fatty and/or fried” foods 
‘And carbonated beverages: soda pop has a 
tendency to prevent protein digestion. If 
you know anyone addicted to cola drinks 
‘weighing in over the 200 mark you know 
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what I mean. 

‘Try to run a couple miles twice a week 
to stay “loose”. Stay on this program for 
six weeks or so. With a litte effort and 
studious attention to directions you should 
whack off four to six inches from around 
the beltline. 


ZONE THERAPY 


By Mike Brown 


Centuries ago folks got sick and had 
other medical problems just like we do 
today. The medical profession would 
hhave us believe that our increased 
longevity is due to their professional 
competence and expertise. The state of 
the art of medicine is supposed to 
correlate directly the increased 
lifespar 

Guess again. 

An interesting book was once 
published on "How To Lie With 
Statistics.” Given enough raw data and a 
little arranging it you can 

‘thing you want about 
anything you want. In the ease of the 
idical profession they stuffed the 
infant mortality figures from previous 
centuries into their data and as a result 

lifespan went down. 
weak infants were 
climinated by natural diseases. Today 
they are kept. alive until they can 
become weak adults. 

Fact is, cancer a 
that were virtually unknown in the 19th 
‘century have reached almost epidemic 
proportions today. What's the problem 
here? 

"The problem is that the study of 
medicine is the study of medicine~or 
how chemicals react in the human 
bbody—not the study of health. Added to 
that ia the Americ, Maden soe 
an organization far more concerned 
with money thet ita with medicine, We 
laugh today about the medieval methods 
of “bleeding” the patient to get rid of the 
‘bad blood” and find it perfectly logical 
to let the modern physician bleed us of 
our life savings for such silliness as 


‘idiation treatments when the patent is 
soing to die anyway. 
ings in life are free it 


Since the best 


1 buck off of them; meaning the A.M.A. 
and other such outfits are going to do 
everything in their power to supress or 
ridicule them or intimidate their 
advocates. The laetrile controversy is a 
perfect example; whether it works or 
not is immaterial since it has never hurt 
anyone and yet the A.M.A. has literally 
moved heaven and earth to prevent its 


acceptance into the United States 
because it “hasa't been proven to cure 
cancer” Neither has radiation, chemo- 
therapy, and the other standard AMA. 
recommended treatments 

Enter acupuncture. The A.M.A. scotis 
at it because there is not enough money 
to be made ati. The Chinese have been 
Practicing. it for over 2000 years so 
tither there most be something to it or 
the Chinese are history's slowest 
learners. 

‘And what acupuncture is is a crude 
form of zone therapy. Yet the major tool 
for zone therapy 1s much more readily 
available than the gold and slver 
needles used in acupuneture—the human 
thumb. ‘The right. pressure with the 
thumb results tp all sorts of fantastic 
things happening. As T mentioned in a 
previous article, hitting the thumb with 
hammer wil make you sick to the pit 
of your stomach—because the nerves in 
the thumb itself lead to the abdominal 
cavity. Instead of using a hammer the 
‘ext time you want to do something with 
your thumb to test this theory out wait 
nti you have an omach. 
‘Massage the fleshy part of the hand 
between the thumb and index finger. 
Either or both hands. In about twenty to 
thirty minutes the pain should have 
vanished. 

Imagine for the sake of convenience 
that your nerves are lke flexible tubes 
leading from one part of your body to 
another. If tube is “pinched” whatever 
backs up the tubes causes problems at 
the point it can’t back up say farther. 
‘This is grossly inaccurate and unseient- 
fie but there simply isn't any other way 
to explain i. Electrical impulses. flow 
Along. the body's motor pathways 
(nerves) and” any interruption causes 
problems. If an impulse can be 
Fomblocked” or “freed to travel. the 
problems of the organs involved usually 
Iron themselves out. And “unblocking” i 
done by direct applied pressure. 

“Zone therapy has been around for 
‘centuries but it wasn't until the early 
1900s tha it was systematized by a Dr 
Wiliam H. Fitegerald, MED. The Doctor 
was an ear, nose, and throat specialist 


and found that he could use pressure on 
various parts of the body to deaden the 
pain of his patients in place of 
cocaine normally in use then. He figured 
‘out that the body hed ten “zones” five 
fon the left and five on the right—each 
zone or “line” ran through a correspond. 
3g finger or toe. For example, zone one 
ran (or runs) completely through the 
body and loops through the thumb, and 
ig toe— 
between the eyes down to the groin (the 
middle of the body) was helped by the 
massage of zone one (the thumb). A 
gross over-simplification but necessary 
to grasp the concept. 

Dr. Fitzgerald wrote a rather lengthy, 
detailed, and involved book on his 
findings over half a century ago which is 
still printed by Health Research, 70 
Lafayette St,” Mokelumne Hill, Cali 
fornia. Not too many of the members of 
the medical profession buy it. 

‘One of the Doe's theories was, that 
since Western Man was such an 
inveterate wearer of shoes the feet were 
kept in tender condition ideal for zone 
therapy. ‘The same nerv 


pressure, 
pain and curing conditions 
are net the ste thing. 

For eliminating pain a little more 
equipment than just the thumb is 
needed. Such as rubber bands, clothes: 
pins, and aluminum combs. The rubber 
bands and clothespins eannot be left on 
too long or weakness and irritability 
results. Clothespins put on the end of the 
fingers will (sometimes) anesthetize the 
‘mouth (as for dental work). Be careful 
playing around with rubber bands, get 
‘them on too tight and leave them on too 
Jong and cireulation stops. 

For those of you intending to make a 
living as mid-wives in the New Age 
when Blue Cross and the A.M.A. has 
ceased to exist an account is given by 
Dr. Fitsgerald of how to do it: 

“The woman I delivered was 
primipara (one who had never had a 
child before, and who, therefore, because 


of the rigidity of the bones and tissues, 


hhas a more difficult labor), small in 
stature. 
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nervous and complained of pai 
time I generally administer 
hogan pressing on the soles of the feet 
with the edge ofa ig fle, ax T could find 
fothing else I pressed on the top of the 
foot with the thumbs of both hands at 
the metatarsalphalangeal "joint (where 
the toes join the foot T exerted this 
Pressure over each foot for about three 
Minutes at a time, The mother told me 
that the pressure on the feet gave her 
nopain whateoever 

‘Ke the did not have any uterine pain, 
Iwas afraid there was no advancement 
‘To my great surprise, when I examined 
her about ten or fifteen minates later, T 
found the head within two inches of the 
outlet. "I then” walted about fifteen 
‘minutes, and'on examination found the 


Even among those who have enough 
money to take better care of themselves 
And the folks rich enough to hire someone 
tie 1 do he hiking for then rely 

Health isa rarity. The most athletic 
ooking and healthy appearing individuals 
are very seldom as well of as they look. 
Most will admit to « twing 
trouble «touch of rheus 


something that tends to prev 
refer to a8 perfect health. That’s just the 
‘men, With women the healthiest of them 
are in 2 condition that almost defies the 
laws of physics, chemistry, and biology. 
‘Over three decades ago, when this coun- 
try was sending hundreds of thousands of 
‘wellarmed and well-trained men overseas 
tofight the Second World War, those men 
took with them a pin-up of a gil who had 
atrophied leg muscles, the American 
ideal: Betty Grable. Take « good close look 
the next time you see your favorite 
actress on the TV. At first glance a lot of 
them have fantastic physiques — but if 
‘you look real close you'l find a lot of that 
is done with push-up bras and pulhin cor- 
sets. 

‘Why are they in such horrendous 
shape? 

‘Two basic reasons: 

First is the private club of doctors and 
lawyers our entire government is run by. 
Go to your local Post Office sometime and 
observe all the “Laetrile is Worthless; 
Laetrile is Dangerous” nonsense plastered 
allover the walls. 

‘The second reason: our own laziness 
and inability to pay attention. People in 
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head at the vulva. I then pressed again 
{for about one or two minutes on each 
foot, and my thumbs over the 
tarsal-metatarsal joints as before. In this 
ray fxerted pressure on the sole of 

foot with the file, and pressure on the 
dorsum of the foot with my thumbs, 
doing each foot separately. The last 
pressure lasted about one and a half 
‘minutes on each foot. Within five or ten 
‘minutes the head was appearing, and I 
hheld it back to preserve the perineum 
(the tissue joining the vagina and the 
rectum). It made steady progress, the 
hhead and shoulders coming out in a 
normal manner. Within three minutes 
the child—which weighed in at 9% 
pounds—was born, erying lustily. The 
tother told me she did not experience 
any pain whatever, and could not believe 
the child was born, She laughed and 
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said, this is not so bad. 

Another point that is very remarkable 
is that after the child was born the 
woman did not experience the fatigue 
that is generally felt, and the child was 


Progress was more steady, and’ thus 
fatigue to both mother and child was 
avoided.” 

‘There is much more to zone therapy 
than even touched on here. Renew your 
subscription for more zone therapy, 
iradiology, water cures, fasting, and 
‘other goodies the AMA. and the 
Rockefellers (chemical companies) have 
done their best to consign to the 
trashbin of history. 


ZONE THERAPY—PART II 


by Mike Brown 


} 
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past centuries did things we no longer un- 
derstand the reasons for. So beca 

written record is still there but the rea- 
soning isn't; some folks come along and 
make a religion or a ritual out of some- 
thing that at one time actually made 


some value. Try these experiments, 
Next time after a hard day's work 


‘of hot 
‘of powdered milk to it. Insert your 


Next time try just having your mate 
working your feet over with olive oll. In a 
‘book titled ELECTRONIC POTENTIALS 
OF FOODS written over forty years ago 
bby a man named Brown Landone (no rela 
tion) it was pointed out that every food 
has a charge of electricity that ean be uti 
ized by the body. Olive oll has more elee- 
cal enarey ta any athe food known 

man — so much so that if you vaporize it 
the stuff will explode on contact with a 
‘park. Olive oil is also extremely high in, 
‘mineral content and I suspect that what 
rubbing this stuff on the feet does is send 
‘minerals and electrical current into the 
body. And if you don't think your feet can 
ibsorb nutrients, try this experiment: put 
«piece of garlic in your sock, put the sock 
(on your foot with the garlic underneath 
the foot, and put your shoes and socks on. 
‘Then go to work and walk around, see if 
even your best friends won't tell you: fif: 
‘teen minutes and they'll smell garlie on 
your breath, 


‘ago that every cell in the human body has. 
2 Spiral belx or “coll that is receptive to 


to normal. Lakhovsky built a device he 
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salled 2 Multiple Wave Oscillator for this 
‘purpose that actually did cure cancer in a 


‘When you bump your shin against solid 
object the pain causes you to squeeze the 

ured shin — which helps block the 
xerve paths tothe brain. The same thing 
cecars if you go to a dentist who doesn't 
{se novocaine (when I was a kid mine did- 
‘tuanaargh) and you wind up grasping the 
arms of the dentist chair in what amount- 
ff to. death-rip. Ironically, ifthe arms 


is Gf the dentist chair had rough surfaces and 


{if injected) as a drog since allt has to do 
is block the nerve trunk to stop the pain. 


ra ‘of radio waves or electrical MANY 


THE SECRET OF TREMENDOUS 


pean The lungs and ib courtesy of cannon ball under the Knee in 
Eige by bening ovtre deck sumuse? the early Cwestiea, «saber er cates 
line renuts in large parts of the lungs *0putation of the hand in 


Basically, it's because the vitality of an 
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‘organism (including men) stems from the 


piston (or diaphragm) goes down fuel (or 
‘ir) is sucked into the cylinder (or lungs) 
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‘While you are still huffing and putting 
from the squats grab a 20 Ib. weight 
(never more) and do twenty pullovers 
rapidly off a bench, concentrate on lift 
the rib eage. 

‘Next load the bar and do twenty 
bent-arm pullovers, also concentrating on 
the rib cage. 

‘To protect the lower organs in the 
abdominal eavity do two sets of Roman 
Chair sit-ups (the bench and how to build 
it is Mlustrated) and finish off with a set of 
hhyper-extensions (same bench). 


‘The idea of the hyper-extensions are to 


the rib cage closer to the pelvis. 
‘The Roman Chair hy ion bench 
‘ean be built out of either 2° x 4” lumber or 
angle iron. 


‘Throughout the day put a finger over 
‘one nostril, inhale, exhale through the 
‘mouth, a few times on each side. You will 
rreach areas of the lungs high in the rib 
‘eage very seldom used. 

‘About three months on this program 
‘and you ought to feel like you ean whip 
‘your weight in wildeats. 

oe 


constant. Of course. if the other fellow is 
hhalf a head taller and fifty pounds neavier 
‘we expect you to use a little common 


Probably the most important of the five 
exercises 700 will be doing is known a the 
“breathing. squat” Years. ago a fellow 
sumed Roger Eells from Columbus, Ohio 
‘cared himself of TB from its use; he was 
the originator of the exercise. Done 


‘occurs quite frequently with 
just a couple weeks ago I 
‘after 4¥% miles of running and felt like I 


Place the barbell bar on the shoulders 
loaded with a relatively light weight. Take 
three deep, rapid breaths. Squat. Exhale 
fon the way up. Do this at least twenty 
times. Imagine yourself as the piston I 
described earlier and don't worry about 
increasing the weight: do so only when it 
becomes so light as to become ineffective. 


Its, little difficult to train yourself into 
but try to breathe through the nostrils 
unless you simply can't get enough oxygen 


How to Build a Grape Arbor 

A grape arbor made of white pine, 
ut together as shown in the sketch, 
will last for several years. ‘The 2 by 


(rapa Tra 


cin. posts, Aare 7 ft. long. The feet, 
B, are made 2 by 4 in, 4 ft. long, and 
rest on a brick placed tinder each end, 
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RUSTIC TRELLIS 
TO SHADE DOOR 
OR WINDOW 


From Popular Mech. 1919 


Proper preparation in the early 
spring will make it possible for the 
householder to shade doors and win- 


| 
| 


] 


PS DET 


Ry 


dows from the hot summer's sun by 
means of inexpensive rustic. trellises 
that add not alittle to the beauty of the 
home. A suggestion for a trellis at a 
doorway and one for a window are 
shown in the illustration. They are 
made of straight tree trunks and small 
limbs, having the bark on them. ‘The 
curved portions of the window trellis 
may be made easily by using twigs that 
are somewhat green, Morning-glories, 
or other suitable climbing plants, may 
be trained over the trellises, 


Knife to Trim Magazines for Binding 
From Popular Mechanics 1919 


‘There has been a number of descrip- 
tions telling how to bind magazines, 
but none how to trim the edges after 
having bound them. Desiring to have 
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976 
Emergency Sanitation at Home 


‘The purpose of this handbook is to tell you what materials you need, and what 
‘you can do now to maintain sanitary conditions in your home or shelter if you are 
isolated by an enemy attack of a natural disaster. 

‘You know that impure water and unsafe food can make you sick, or even kill 
you. You know that garbage and human wastes can help spread disease if not 
‘disposed of promptly. You know ic is important for health reasons to keep clean, 
and to keep your home clean. Yet you probably take for granted the public services 
that now guard your family against infections of all kinds. 

‘Many of these public services could be temporarily knocked out by enemy 
attack or natural disaster. If your local water utility were damaged, your house- 
hold water supply would be cut off until repairs could be made. If sewer mains 
‘were broken, it would not be possible to dispose of human wastes by the usual 
‘methods until they were fixed. Lack of garbage collection and garbage disposal 
service would encourage the increase of rats, fies, and other disease-carrying agents, 
I would be hard for the people who supply you with food and fresh milk to 
resume their usual service for some time after disaster struck. You would be on 
your own until these facilities could be restored. 

‘There are a few simple steps you can take mow to assure your family safe water 
and safe food, free from harmful contamination. Also, you can be ready to handle 
the disposal of garbage and other wastes if you take a few prior precautions, 


YOU MUST HAVE SAFE DRINKING WATER 


You and your family could get along for quite awhile without food, if necessary, 
bet you mit have safe waters decks zs 

Toterruption of this vital service, a8 a result of major disaster, is not the only 
thing that could happen to your home water supply. Leaking sewage, poisonous 
chemicals, radioactive materials, or even dsease<atrying organisms from biological 
‘warfare artacks might get into the pipes and make your drinking water wasafe, 
If household pipes were broken you would want co shut off che water yourself, 
to avoid flooding your shelter. Or, local authorities might ask you to shut off 
the water supply t0 your home to maintain fire-fighting pressures in some other 
pare of the ait. 

To insure a safe supply for emergency use, store enough drinking water for 
our family ght wor Edu hata tars Double a foat Sven galt of ate 
fr other fluids for each member of your family. 

‘This may sound like alot of f ‘but the chances are that you usually 
have on hand several quarts of various liquids that can be used for driaking put- 
poses.” Milk serves asa substicuce for water when your family is thirsty. So do all 
‘ihr bottled beverages such as soft drinks, fruit drinks, and liquids from water- 

ruts and vegetables. ‘There are many emergency sources of drinking water 
{e'your home tha you can use if you must, as you will read later on in these pages. 
Tole onthe safe side however, you should store some wate for drinking purposes 
aly. 

‘Glass jugs with tight-ting covers oF stoppers make good storage containers, 

ovided they have been washed clean with soap and water and rinsed thoroughly. 
isi jars, quae bottles, of oder eypes of las containers wil do just well, Metal 
coatainers are al right but some tend to give water an unpleasant taste, itis not 
fecesary to boil drinking water before sealing i for storage. Water fesh from the 
tap is sale provided the containers ate clean. 


STORE DRINKING WATER CAREFULLY 


Tica papain i oc wns jap ely tar aaa 
Suite arate ape ee at a 
pew fected plored chef ep Daeg eye 
or pop toeege plage erp hap el opie Ser 
sobs nee ris te meas ted oom oe verre Th 
Fareres gaia ee geroteg Speyer 
age Dee Se saan eter oie eg bes ore 
Sree se ke eee eee 
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Jz ne el vies ples «ie hel ig per sal ahd Saath cock aot micas 
Baan avast Saris crate pet vg sont pcr 

ype ie esuante 
will do for the cutter. I used a large — SES OF LEAS: 
Tay knife” A'Sgin- hole was died fs Waterpacked fruit and vegeables area good source of liquids for deakiog pur 
the tntempered portion seue the bach. pose me eagiacy ferried Ge tontions me eotamigel, ioe OE 
the ontempered portion mane the Mack Ee seen andes orc Spealy clas ae a tne poodlanaoe et Ba 
forts were tude of metal ed festent] they have Been exposed to rhdbeacive dust or ni, Nowever, oranges ould be 
{e'the top ofan old able, between wiped ean peter beng sgoreed Guin tads nach Sr spel oe Peabo aed 
Bus he idea ened wig's Nip gc) OS 

ct. A piece of timber, @ fe long, ‘Anetins soar 9¢ good @ilehing ene i liso, a 
ie, and in; thick, was used a8 © qh resigerior sl wee damaged by bla, would prove te Santon agai 
iver One end ofthis piece had 2'U- fadonce dan ot ma ‘Even fhe seeily 8° gu by whee Sorat 
shaped notch cut in it to straddle the Shut of, you could dink the water from the melted ee cubes in the trae, All het 
supports under the projecting ends. “A jiquids stored in the refrigerator would be suitable for drinking purposes, provided 
ree re fe os Qh yhdur hn no 
faving one stright edge et sn, Titi organ of yout at nae ee cg be we dite 

would ‘ ing_purpons tf you ven thre Haste bot warer boners weal have sna 

siete pies fd Sharp edge MB. get Jo rg hr, Hom: far mabe oly hoe uly 
Woe ae way eae SO Sieg ex daw nis tn tad eh oe ee Oe 
Mawr thaiene ars ninaned thahalle | SoSS resrcian Tc baton Seen Soeeee rain es 


eu be re ou an extra supply of water for washing and cooking purposes in an emergency. 
Shes wo ude pres (hen eae main wae ved) si heat 

A J ite venting to the atmosphere before a fre flow of water canbe abet 
lanprovisedl Level tor Bus Ut from the drain cock. Some are harder to vent than others, depending on the piping, 
From Popular Mechanies 1927 atrangement. Most require only the opening of a faucet on the hot water ling 
Iu laying out portions of the tara, bet May fequite disconnecting che hat wate Hine from the tank at the coupling 
sighting for building foundations, laying Wally located atthe top of the tank. Kaow your system and its requirements for 


‘obtaining water from the cank. "Where necessary, have prope tols (pipe wrenches, 
fx) handy to accomplish this ee 


DON'T WAIT TO STORE WATER SUPPLIES 


‘Water to be stored should be drawn into containers before it is needed, Don't 
wait until an emergency happens before laying in your household supply. When 
fan attack occurs, it may be t00 late to act. The public water service may alread 
be interrupted or contaminated. Also, if thousands of householders «ried to fil 
‘water containers at the same time, they would reduce the pressure in the street 
mains. That would make fire fighting more difficult. Waiting uncil something 
happens before you draw and store the water you need could cost you your home, 


‘or even your life. 
HOW YOU SHUT OFF THE WATER SERVICE VALVE IN YOUR HOME 


wine : 8 
\ 
bie’ all members of your family should be acquainted with its location a8 well. Try the 
seneweve ~ “Valve to make sure that if works freely. If a tool, such as a wrench, is needed to 


improvised one, which is easily and 
ANeaply made from a carpenters square, HOW TO PURIFY YOUR DRINKING WATER 


is shown in the illustration, Drill a hole " 


msration. Dri BOI 17 sou do not have enough stored water on hand in your home following a disaster, 
Jn the long lee of the square, 5 of 6.1% you will need to know where o get mote from outside. Also you will want to know 
fone ane sie iors te cee ow to te she war make safe” Dano ae wate dc rom pie 
lone, and saw a slot down ia the com Garly after an ata. tthe spaom is sill working, or as sevice i tested you 
eee ane ee ane aa eto dake it ads ill be notiGed when it will be safe to use water drawn from the tap. Follow the 
se stowe, ming winetet {2 Tathers to instructions of the authori. In other cases emergency water rations may be 
fustable and progaig Wicneth of sted delivered wo distribution poins in your neighborhood Or; you may be insracted 
ae ee creche ceelen atrldercd to toese water drawn from taps or wells afer you have taken certain saps fo puri i 
Ter ee te it sentre oo thas soc lg Good rcthode of purifying ware lechote tu flowing? 

$clne vercaly then Tn: and the eabet (e) Beling—"tost te canbe patie for dcatag purposes by boiling for 
Berend horisoceaty the same dtance: A. 5 Oc 0 mioanek” his wil destroy Ge germs. Mf Gesieel to Eeprove the tae of 
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small sereweye is soldered to the front 
fend of the square so that its center will be 
at the same height as the end of the ver~ 
tical wire at the corner. Hang a plumb 
bob from the horizontal wire as indicated 
snd arrange the cord just clear of the ver~ 
tical edge of the square. To use the level, 
push the stake vertically into the ground 
nd point the level toward the target, 
which is held by an assistant. Set the 
square in such a position by means of the 
‘wingnut that the cord holding the plumb 
bob will hang parallel to the vertical side 


point sighted on the target will then also 
be perfectly level 


Jig Bends Sheet Metal Accurately 


Modern Mechanies 1985 


ITH ths eauly bull jig sheet metal for 
radio cabinets ay be gulehly, and 


‘A Table-Knife Sharpener 
From Popular Mechanix 1919 


‘The knife sharpener shown ean be 
easly made of two pieces of thin wood, 

such as cigar: 
tor covers, 
about 2 in, wide 
nd 294 in. long, 
ind two dis: 
Carded safety 
Taaor_ blades of 
Lay the wood 
eves" together 
End saws slot 
down the cen 
ter for about 13 
int Lay the two 
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the water after boiling, simply pour the boiled water, after it has cooted, from one 
fonpes moneyeremnene 

(b) Cblorination Ie may aot be possible to boil your drinking water due to 
the falure of gas or clectsie power, or damage 10 your stove. Open flames are 2 
{ood thing to Avoid in the frst few hours following an enemy stack, due tothe dan- 
ee of Sire from gas ot fue oll leak in your home or neighborhood. Under these 
Scaditions i would be beter to chlorate your drnkiog water instead of boiling i 

by boecold each slain ave in gory stores dha conto hypo 
hog ern compeud, ma bee os purpose Blech sons 
ing 3.23% sodium bypachlorce by weigh, asthe ative Ingredient, are most com. 
snbay eine "YE can add the Gntecnar ston tei water ia say esa 
Contaloer in which i cn be thoroughly mixed by srring or shaking. The proper 
Stounts to be used canbe extimated from the able 


decting Drinking Water 


Dosage? of Chlorine Solution for Di 


Dosage of 5.25% solu 


Cloudy water 
(ove quart 14 3 drops. 
[renee 4 Stops je eps 
5 pty 1 teapoon 


"orden heroe went andlor eet volumes of wate the dune shold be adhned propotonali 
‘After adding the proper dosage and stirring, allow the water to stand for 30 
‘minutes. After that length of time it should have a distinct taste or smell of 
chlorine, If this taste or smell is not present, add another dose to the solution and 


SOURCES OF LIQUIDS 


heater, if clean 
let the water stand for another 15 minutes. The taste or smell of chlotine in water 
‘hus treated isa siga of safety. Ic is aot harmful. On the contrary, if you cannot 
detec chlorine in water that You are trying to purify by this method, da not drink 
ics The solution may have become weak through age or for other reasons. 

(©) Purification table. Tablets which release iodine may be used safely to 
purify drinking water. These are not generally available in commercial retail stocks, 
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razor blades at an angle of about 2° 
on each side of the slot, 35 shown, 
fasten them to one of the boards, and 
sceury aiach the other Board over 
them. 

‘To sharpen a knife, ran it through 
the siot two ‘or thice times. The 
Sharpener ean be fastened with a hin 
fo that it wil swing inside of 
drawer, of bos, that the knives are 
iept is and it wil always be ready for 


Homemade 
Graining Tools 


From Popular Mechanix 1915 


to do some fancy graining 
and having no tools at hand, I hastily 
made two of them from pieces of gar- 


den hose, as shown ia the sketch. ‘Two 
Pieces were cut from the hose, each 8 
Instong, and the frst ove made as fol 
lows: A mall hol, about %4 fn. in 
diameter, was cut through the outside 
layer of rubber with a sharp koife at 
two points on opposite sie ofthe hose 
tnd ‘exactly in the center for length. 
‘Around these holes sings of the rubber 
were cut ott, or rather pecled off from 
the canvas part, the riage being in, 
Wide, andthe grooves, or. parte re: 
Moves also ft wide hehe wil 
then appears shown in the upper 
left-hand corner of the sketch. is 

"To use this graiher, first paint the 
ground color, using a buf tat for imi 
fation light oak, and allow it to dry, 
then puton a light coat of raw sienna, 
nd while wet, take the prepared hose 
and draw it slowly over the length of 
‘wood, at the sume time revalving the 
Erainer slowly 

"The other piece of hose a the other 
corner, is made to take the place of a 
steel giaining comb. ‘The rubber is cat 
away" Tengthwise, leaving. four seg 
ments, about & in. wie, on four sides 
Of the hose, These segments are then 
fotched out, like threads on 2 tap, each 
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a present, bt may occasionally be found at drug and sporting-goods stores. Use 

es in accordance with instructions 00 Repke sway one table su 
{Gene for one quart of water, the dosage is docbled with cloudy water. 

(2) lodite- Ordinary hovsehold iodine may be used to putty small quan- 
tisies SP water Add'2 ot 3 drops of tincture of iodine oF iodine solution co tach 
Gare of clear water (8 €0 10 drops for cloudy water. Mix and allow to stand for 
$0 mines 

(6). Other methods of putifation may be recommended bythe 
ties if Special conditions arke. In such cases follow the instructions 
government oficial. 


FOUR METHODS OF 
WATER PURIFICATION 
a. if 


st authori- 
your local 


SPECIAL TIPS ABOUT WATER USAGE 
1f you are asked to shut off the service valve that controls the water supply to your 
Hots oF if the aps do aot Bow following a disaster, cur of all te water outlets 
{hoe facade ep or face ales 0 pps upping dont <onoed papment 
such as flush tole, aircooling equipment, and heating equipment. ‘Thea, when 
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segment having a different number to 
the inch. “These are used inthe seme 
manner as steel combs. 


Jig-Saw Table for Vise 
From Popular Mechanix 1919 

‘Those who have oceasional work to 
be done with a jig saw will find the 
simple device shown in the sketch con- 
ventent Te provides table for saw- 
ing light work. By holding it in a vise, 
45 shown, a rigid support may be had. 

The table is ‘made of a rectangul 

- wood, 8 in. wi 

fone end, a strip, 1 in, 


ASimple 
Balance 


From Popular Mech. 1919 


Having use for a balance in a labora 
tory and being unable to procure any 
seales at the time, I hastily rigged up 
a device that served the purpose as 
‘well, as the work did not require very 
reat precision, An elastic band and a 
Short piece of string was procured and 
the band cut open. The string was 
then fastened around the beaker as 
shown, and the whole suspended from 
a shelf. 

Into the beaker was then poured 100 
cubic centimeters of water and the 
stretch of the elastic hand noted by the 


displacement of a knot in the string in 
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the water comes on again your home will not suffer flooding. 

"Turn off the gas or electricity that supplies your hot-water heater after closing 
your home water service valve, or when your water supply is interrupted for any 
Zther reason, Otherwise, ifthe limited supply of water remaining in your hot-water 
Storage tank continues to be heated, an explosion may occur. Also, if no more water 
‘an reach the tok, continued heat will soon muddy its contents and make the water 
Useless for washing or drinking purposes. 

Tr Sout mate ese ca of lowing enemy attack, do not ty telephone 
‘or otherwise communicate with your local water department or water company, 


‘The officials in charge will be doing all they can to estore your service. Complaints 
will only add to their burdens. you ‘will be using telephone lines that 
are needed for other emergencies. 


‘Once service is restored, the water from your faucets may have a strong chlorine 
taste. Do aot worry about this. It isa sign chat extra precautions are being taken. 
for your safety. If there is any doubt about leaks in the water mains or other pos- 
sible sources of ‘more chlorine than usual will be added to the water 
Supply by health officials to make sure that it is sae. 

‘Bo not drink or use for cooking purpoes any wae oer ihn that obtained 


propel purged or approved. This applies al other 


BEFORE DISASTER STRIKES 
YOU SHOULD KNOW... 


Serr 
ry 
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respect to. the seale on a_graduate, 
placed beside the beaker. “The length 
Of the elastic was then changed until 
the knot was exactly opposite the 100- 
division mark on the graduate scale. 
‘Then, since the elongation of the elas- 
tic band follows Hook's law, the ex- 
tension of the band to the amount of 
‘one scale division means an added 

it of one gram in the beaker— 


ASIMPLE SEXTANT 


From Popular Mechanics 1915 


Sin wide, and 12 fn Tong about eight 
i dhe festromeni omy, 
fan be_ used, providing the 
itt perfect ‘right angles to the level 
ofthe sights C'and De ‘The sights are 
Bete ae aihogh the perce 
Othe board if ti perfectly straight, 
ald mCi dented owe 
Sights & light groove facet the 
par edge: a V-shaped plece, eut from 
Tin, bs fastened at one ends anda smal 
ated nal is driven in at the other 
doing. this, be sure to level the 
bottom the" V-notch and nal point 
to that in drawing the tne AB i wl 
beat perfect right angles to a ine be- 
trea ihe sigh A tacks driven into 
the side of the board at the upper edge, 
a'iine fastened to a ands wetehe ted 


to the lower send which should swing 
below the lower edge of the board. 
‘The instrument is placed in such 2 
manner that the North Star is sighted, 
‘as shown, and the point on the lower 
‘edge of the board is marked where the 
ine E comes to rest. A line is then 
drawn from A to the point marked and 
the angle F is measured with 2 pro- 
tractor. The number of degrees in this 
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YOU MUST HAVE SAFE FOOD 


‘After an ara he contents of cans, jars carton, and other fod packages that ave 
tot Been broken or punctaed by a nuclear bomb blast would be perecly safe (0 
tat. Most radiation tha fs destructive to living tissue snot damaging to most ote 
tmaterial, including packaged food. 

However, ie would be well to wipe or wash carefully any can, bot, oF other 
containers--oF any covered dish-that had Been ex mic or dus. 
‘Tiny particles of "bomb ash” often are tobe foun 
particles are sll radioactive and can make you sic 

ody. Radioactive dust on cooking or eating utensils is another problem. 

Boch dest cannot be made hacmles by boiling. The particles can be washed of 

iped away, bot that docs not render them harmless. "They ate sil “hot” and 
Till remaia on the cleaning clodhor in the wash water 

‘After an atack, you should noc drink water that has been exposed tothe open 
aie uml focal efile announce tha its safe. Water from closed containets wil 
Bergh Water sored tm open tbs or buckets may noe be The same thing 
tpplies to food that may have been left out inthe open.” Food that has been store 
ittlosed capboards or in your refrigerator should be safe to eat after an atack. 
Food that has had no protection may not be. 


‘enough of chem get inside 


INCREASE HOME FOOD STOCKS 


After a thermonuclear attack, a most dificult cask of survivors will be that of 
‘obtaining food and water without overexposing themselves to fallout radiation 
‘This fact emphasizes the importance of keeping on hand at least a 2-week supply 
Of food and water. This supply can mean the difference between life and death, 
During emergencies, stored food and water should be used conservatively to 

i them too rapidly, If refrigerators or deep- 


event wasting them or exhaustin 
cee units become inoperable the ood in thes shoud be wed rt. By opening 
them only once daily, Jou cas keep remain food i them from spoiling for 


teasonable time 

Ii you do not already keep 2-week food supply in your home, increas 
ingly st once, “Maintaia ie continaoesly by one of the following methods 

(2), Increase current food stock—This method metely means that you keep 
1 zee taply of fod on hand Tc dierent from the food tha You ne 
tually wse in prepaing your daly meals. "You just make sue cha there Is always 
Sufiien food lst for 2 weeks by replacing the food as you use i 

(8) Shelter reserve food supply.—-This method means that you always Keep 
a 240K supply of selested food sored in your family shelter For a shelter 
feserve food supply, select foods that store exsly, keep for months without retHg- 
tation are easly prepared, and reqite lite or o cooking. 

Foods canned in metal and glass will tay in good condition for 6 or more 
months if Kept in 4 dry place, protected from sun and dust, and kept ata fairly 
fool temperatureprefecaby ot above 70° F, or below freezing. To keep food 
{paper boxes as long as 6 months, place them ia tighdy closed meal cans or 
Cabines and store them wader the dry, col, clean conditions specified for canned 
feds so that rodents and insects are‘ likely to attack them 


coords 


Te good practice to rotate foods in cans at last once or twice a year and 
foods in japet boxes (without added protecion) at least every 3 months. This 
sit Hose baw i 4 on the 


Spero pare grin 
eer Faroe creme meny feo oat pod maf a 
sae aa a coca es coe 
eee egal ete Sack Lovee or SES pc tots 
sce aE srt we set pred x oes ee ste 
Ce ay acess mya ean 
fo a a a a 
fe Oe ri 
Froepepelarap egrerfng pore 
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angle will be approximately eawal to YU) SHOULD HAVE 


sommes 


a 
i il 


Se 
shee oaeetee iaa tare 
the number of degrees in the latitude 
of tat place 

The North Star is easily located by 
reason of its postion relative tthe 
Great Dipper 2s shown by the die 
rm. 


HH 
y i 


Hit 


‘Special Grocery bags, 


i 
i 
F 


U 


i 
2G 
Ha 


aT] 
H 


HOW TO EAT SAFELY 


suerte ae tableware, shouldbe thoroughly scrubbed 
sil omic von wh a at hound arf ee 2) wy posi that they have been exposed to radio 
wich aways succeeded ta Keeping owt of logical, Goemicl or Packaged dishwashing powders are 


‘iPrigh or washing mutans So wre nrong soap. If our wate soppy has 
ea agi i 
Paper plates are handy things to have if the water supply is cut of 

because Sal nef wehod sd can bnnel ich ds uA Teper ols 

) Sitreplic! ac geod ton sass Ieendky oets conte nan’ Myon Rove room, 

store 2 good supply for emergency come in will protect 

pes Spe agony po Banga arene 


Retdgerator and home fecrr en toad be 
‘once the sevice they depend oa ate cot of. ‘The foods they contain will keep 


rei ‘igs terol te at eosin 
fore they spol, If foods show signs of decomposition, throw 
in coe aloe they commas che fds tat bok tee 


Food will keep in home freezer units, after they are shut of, for varying periods 
depend ‘on the amount snd Kind of food, the temperature at which ik war 
die chativactien’ of the fcccase’“(Becuss esesti‘aad other fivtan foous tau 
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the spring trap Tset forit. Determined to 
get it, I rigged up the unusual trap shown 
fn the drawing. It consists of an old cab- 
inet door, abott 2 ft. square; a short stick 
Gin, long, weight and a spring trap. The 
Screwed to the floor: the cabinet 
raised so that one edge rests 
. which is set under the door as 
indicated, "A suitable weight is laid on 
ied door. The spring part of the 
trap is connected to the stick with a stout 
cont. Another cord is tied to the trigger 
I one end, and to the bait at the other. 
‘which is laid on the floor under the center 
part of the door. 


position, 
ported, falls down. When the rat takes 
fold of the bait. and before it has time 


to get away, the door falls on it. ‘The trap 


‘caught the rat that had evaded 
trap and did great execution 
others, 
‘Smoking Out Underground Animals 
From Popular Mechanics 1925 
‘A woodehuck or other burrowing ani. 


smal Cannot remain Tong underground if 
Bi Sen alowa inthe drawing to ed. 


‘enough to cover the openit 


rth ages sane be 
ipa eat Sora ps 
ithedie tavi d 
feet eee 
Beetle nse nos 


‘with 


‘From Popular Mechanies 1913) 


Cut two pieces of wood in the shape 
shown in the sketch and bore a Min. 
hhole through both of them for a com- 
‘mon carriage bolt. Fasten one of the 
Pieces to the edge of the bench with 
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cooking them soon after they have thawed or by quick 


water into the outer wait of » double boiler and bring it to a vi 
E E i letting the boil 


ling 


‘water ata boil for 10 


1 public wus are out, it may be nceaary to improvise qipment for heating 
srr for ooking sod singel “fuk wil sure supply of hot water fot 
Tein snd pel ego os w proper epi for making tem 


Be safe wheo gas, foe! oil, of ‘re tearby. Remember that fie is even 
more dangerous ifthe water supply is cut off. To use canned heat 
‘emove the paper label From around the can. "Pry off the cover and 

fame. To extinguish it, 


the cover on upside down. Wait for the can to cool, turn the cover fi 

land press down. Prevent canned heat from evaporating by keeping 
tight when not in use. 

a many natural disasters, ot following an enemy attack (if radioactive fallout 

‘no hazard) out-of-doors cooking can be done over several types of fires 

och as the trench Gre, the hunter or trapper blaze, or an improvised fireplace. 

Each of these can be easily controlled. and offers adequate space for pots and pans. 


"A trench fie i nothing more chan 2 Se builtin» eench dug in the ground — 
it ponible vo face te wind. "This mure proper draft wales too tog a breeze 
s fe which cae an open fre should nat be built 


fo the pots and pans can be made from articles such a apiece of at 
scrap SRE or siding gate from a Ltchen stove. Many more materials can 
SEE spore for poe snd prin whch cook or et wes oer a ech 


“The hunter or trapper blaze is a fire laid between two parallel green logs at 
het bck pices of beams placed facing the wind. By varying the 
SOA GF the tens, rocks or brick it posble to accommodate varying sits of 
pow aed pans. 


“Another type of fire can be laid in an improvised fireplace made of bricks or 
rocks, “The fireplace may be nothing more than a slanting hole dug into the side 
Of. Bill or in your Backyard. “The Sreplace must have a chimney for proper draft. 

Remember, a large fire is unnecessary. Fires made from such hardwoods as oak 
hickory, maple, ash, or beech last longer and produce the best coal bed. The coal 
bed makes the difference between easy and difficult cooking, The harder the wood 
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4 large wood screw and attach the 
‘other piece to the first one with a piece 
of leather nailed across the bottom of 

oth pieces, ‘The nut on the carriage 
bolt may be tightened with a wrench, 


‘Drs of « Home-Made Bench View 


or, better stil, a Key filed out of a piece 
of soft steel to ft the nut. The edges 
Of the jaws are faced with sheet metal 
Which can be copper or steel suitable 
for the work it is intended to hold, 


TWO SIMPLE VISES FOR 
THE HOME WORKBENCH 


From Popular Mech, 1919 
Boys, and other amateurs, sometimes 
have need ofa vise when a commercial 
article or one of standard type cannat 
be had readily. The devices shown in 
the illustration will give good service 
and can be made of material easily 
obtained, "The vise shown in Fig. 1 
was made of old machine parts, con: 
Sisting ofa bolt and.a wing aut”, The 
tolt A was flattened at one end and 
bent at aright angle, "A hole to ft i 
vas bored through the top of the bench 
Brand the water C and wing nat D 
were putin place, ‘The piece 0 
pel is clamped wader the end A. 
Fal device shoutd be Steed near the 
end and front edge of the bench 
shown in Fig. 2 grips the 
in the same manner as the Sst 


vise. ‘The jaw F is bolted to a vertical 
piece, G, which is fitted into a mortise 
Cut through the bench top. The wedge 
HH. passes through a mortise in the 
piece G and clamps against the lower 
Side of the bench top. 
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Li. QUT-OF-DOORS COOKING 


the steadier and more even the heat, 

If a Dutch oven (a cast iron pot with a lid) is available ie can be placed directly 
‘on the coals. The coals should be heaped high around the oven. 

In addition co these other methods of improvised cooking, itis possible to use 
an inexpensive charcoal grill that burns briquets of wood. 

Actually, one need not be an expert to know how to cook out-of-doors. A 


liede pe tience, and some ingenuity will produce results. When selectin 
lan outdoor cooking site, remove all flammable materials surrounding the site, an 
do not select ng site that is near broken gas pipes. 


WHAT YOU SHOULD STORE: 
FOR YOUR BABY 


GC \ water 


Disposable diapers 
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Pressure Spray Made of Old Oilean 
From Popular Mechanix 1919 
In making a spraying outfit for gar- 


den use, of similar purposes, a 3 or 9- 
gal. kerosene can and tire pump may be 


teers 


satisfactorily employed. The latter is 
attached rigidly at the rear of the con- 
tainer with iron straps, as shown, A 
hall check valve is fitted in the top of 
the receptacle and connection is made 
between it and the pump with the 
pump hose, A. 6-ft, length of Yin. 
Tuber tuhing is wired to the drain 
cack, An 8-in, piece of ¥4-in. brass pipe 
is filed down and wired in the spray 
end of the hose to serve as a nozzle. 


Simple Water-Barvel Regulator 


tion of 
‘barrel the inlet 
‘overflow pipes, as well as provide an 


automatic method for cutting off the flow 
‘wien the barrel is Billed, the arrangement 
illustrated was adopted 

‘A. spout of shect metal is pivoted to 
the edge of the barrel by means of serew~ 


tyes and a transverse rod. The inner end 
Sk the trough is ited, on the underside, 
With a wooden float so that as the barrel 
Is'hlled, the float raises the spout and the 

diverted to the outside. AS the 
Grawn from the barrel, the outer 
fe spout rises i readiness for the 
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FOR INVALIDS . . . 


Special equipment 
needed by patient 


EMERGENCY SEWAGE DISPOSAL 


‘Water flush colts cannot be used, of course, when water service is interrupted. The 
‘water remaining ia the fixture is not sufficient to flush the wastes down the sewer 
logging may Feat, and your ving condons then become jut chat uch ore 
vacomfortable. 

Even if water is available, local authorities may ask you not to use flush to 
wash basins, and other fixtures connected with soil pipes. The sewer mains may 
be broken or clogged, which would make ic impossible to carry off such wastes. 
‘Or water may be needed for fire fighting. It is necessary for every family t0 know 
emergency methods of waste disposal, in case such conditions 

ire wo properly dispose of human wats ca lend co epidemic of wh di 
ceases as typhoid, dysentery, and diacchea. At the same time, sewage must be 
fed of in ways that will prevent contamination of water supplies used for drink 
hg, cooking, bathing, laundering, and other domestic purposes. Here are simple 
steps that any family can take co prevent such dangers and discomfor 


favbuge container with «Foot operated cove can be put to toilet we in emergencies. 
eying chs cover ad al old the content uot you can dispose of them 
sill serve for sanitary purposes, atest. 

(i). Reep on the premincs atleast one extra 10-gallon garbage can or other 
waterproof container wth a tightly fitted cover. ‘This should be lined with paper, 
Ide cover should be fastened the cnc prevent i ss “Such a can a be 
ied for the emergency storage of body wastes until the public sewerage system 
{Sn be prc int action, of ol exe nangement a be ade EMPL pour 
Salle vesel into it a8 often as neces A'small amount of household dis 
fectantsbould be added sfter each use. If you live ian apartment, you may not 
tive s large garbage can or room to keep doe. In that case two smaller covered 
pall ox eer cots will do jx 5 wl ana 

(2) ‘Keep a shovel on the premises if there are unpaved yard areas nearby 
Boring human wae acer under 12102 inches of cates atc eed 
of emetgency dgposal Never deposi wastes, liguid or solid, on the surface ofthe 
{round Insets and fodents may carry infections to other humans, 

Gd) Where adioncive fallout docs not present hazard, a temporary pit privy 
may Se constructed in a yard area for use by several families. ‘This offers a good 
Thethod of mane disposal overextended periods of time. ‘The structure need not be 
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Inner Tube Operates Spray Gun 
Modern Mecha 


a eae et ety 
lupe a Mehate 
crag Le 
wc tabe ay uel ae twill tame. 


‘Theft-Proof Mail Box 
From Popular Mechanies 1928 
Theft of letters, ete, out of mail boxes 
can be prevented toa great extent by pro- 
viding a box from which the contents ean- 
rot be removed unless the house door is 
Opened, oF the box destroyed. The box 
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elaborate so long as it provides reasonable privacy and shelter. The pit should be 
mnade Ayproof by means of a tight Sitting riser, seat, and cover. A low mound of 
‘arth should be tamped around the base ofthe privy to diver surface drainage and 
Belp Keep the pic de. Accumulated waste sould be covered with tot les than 12 
inches of earth when the privy is moved or abandoned. Outdoor toilets should not 


be located in areas that are subject to flooding, and should be built atleast 50 feet 
from any well, spring, of other source of water supply. Ocherwise the wastes may 
contaminate the water. Or, they might be washed out of the pit and deposited on 


such daposable containers fer 
waste collection and disponl. Bui 
ech enti and fr ter Salon 
thay be stored in tightly covered garbage cans or other waterproo! utes fted 

Ia” Homeade al bags forth orpte may be prepared ey en by 
puting one large grocery bag inside another, witha layer of shredded newspaper oF 
Siher sorbent ater beeen: Apart dele shou ve stent 
Brocery bags om hand now for posible tmergences. A supply of old newspapers 
Pil comet handy for ocer scary uses to, such as Wraplng garbage and ing 
larger containers 

(U) losecicides and deodorans should be wsed when necessary to control odors 
and ime bres coun hat canna be ped immedi A leas 2 
Pints of howehold and for dint 


(2) If you have a baby in your home you may find diaper laundering a prob 
Jem under disaster conditions. "Tt is best to keep an ample supply of disposable 
iar on and ot emergency wef tee ot aaa emergency ae 
needs can be met by lining rubber pants with cleansing tissu, toilet paper, craps of 
low, or other absorbent materia Or, any motiure-resistne mater can be cat 
and folded to viaper size and lined with such absorbent material, 


DISPOSAL OF GARBAGE AND RU! 


Garbage may sour or decompos 
emergency." Garbage, or any 

stored and handled if odor and inset nuisances ae to 
alone is 


(2) Gatbage should be drained before being placed in storage containers, If 
liquids are strained away, garbage may be stored fora longer period of time without 
developing an unpleasant odor. After training wrap the garbage in several thik 
nesses of old newspaper before putting i into your container That will absorb 
doy remaining momture. A tightftang lid is imporan to keep ot Mie sod 
sd keep one or more 20-allon garbage cans on hand for emer- 
Ifyou live in an apartment Bulldfng, ge the largest kitchen 
Esthage conttiner for which you have space. 

Final disposal ofall stored garbage and reuse can be accomplished inthe fol- 

lowing manner provided there ito danger from radioactive fallout 
(@)_All stored garbage should be buried if collection service Is not restored, 


“If unpaved yard areas are available, keep 2 shovel handy for this purpose. Do not 


dum; ‘0 the ground, because that attracts fats and other scavengers. Dig 
hole deep enough to Covert with a least 12 to 24 inches of dit which wil prevent 
insect breeding and discourage animals from di . 
(8) Do sot establish a community dump without permission from proper au- 
thosiies. Garbage dumps quickly become infested with rats capable of carrying 
disease germs over a wide area. If necessary, local authorities will pick sites wt 


‘refuse may be left for supersised burning Or burial as soon as conditions permit 
(c) Ocher rubbinh may be burned in open yard aress or let at dumps estab: 
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is mounted on the door jamb, with the 
‘open side against the door. Only the mail 
slot is exposed when the door is closed. 


Garden Plowed with Wheelbarrow 
(FROM POPULAR MECHANICS 1919) 


gardener quickly < 
arden barrow into a serviceable cult 
‘vator. A leaf from 


bide spring, 2 


Tong, ‘was. secured 
to the dash of the 

Darrow by means 

os ‘of two short bolts, 
= ut through holes 
led for the pur 

The other 


cultivator shovel, 
and sharpened. To use the plow, the bar: 
ow ‘wat simply turned upside 

pushed along the row after the 
Bre vheel hos. “Later, two, smaller 


mney to form 2 
fulivator dogs not inte 
fegular use of the barrow. 


A Weeding Toot 

A handy weeding tool may be made 
of an old case knife—one of the kind 
hhaving a wood handle is the best. Re- 
move the handle sides and heat the 
blade about 1 in, from the end, then 
bend it at right angles as shown at A. 
Ream out the rivet holes in the handle 
large enough to allow screws, about 1 
in, in size, to enter. Procure an old 
room handle and saw a slot in one 


=i 


Reyes ina Beem 


fend deep enough to receive the knife 
Shank, and fasten it with screws, as 
shown at B, ‘This makes an excellent 
tool for removing weeds from beds of 
young radish, lettuce and other plants, 
43s itis possible to get close to the 
plant stem without injuring it 
Rubber Bands Made from Old Inner 
Tubes 
Old inner tubes of bicycles, or other 
vehicles, may be cut into rubber bands 
of various widths which will be found 
to give good service. ‘The tubes should 
be laid flat on a hard piece of board, or 
a piece of sheet zinc, and the bands 
ut off one at a time with a sharp 
Ta cutting 


grained stock’ and to cut across the 
grain of the wood 
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ie yo Ca on ated nn ad Do 
ei iy tabs eel eee ee Da 
ions eso abe emo gee ere come Sek ed 


equipment. 
PROPER DISPOSAL OF GARBAGE AND RUBBISH 


3, Garbage should be buried 
as soon as possible under 
12 to 24 inches of dirt. 


HERE'S WHAT YOU NEED FOR EMERGENCY SANITATION 
1. Stored drinking water or other liquids to quench thirst (7 gallons for each 


member of your family). 


2. A 2-week supply of proper foods for your family, including milk, (This can 
include food alseady in your refrigerator, plus canned or packaged foods on 
your cupboard shelves.) Also store paper plates and napkins 


3. Towels for emergency table use, plus cooking’ and eating utensils, measuring 
‘cup, can and bottle openers, pocket knife, and matches. 


4. Canned milk for baby, and emergency canned foods for diabetics ot others re- 
quiring special diets. 
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How to Bend Heavy Sheet Metal 
at Sharp Angles 
From Popular Mechaaies 1983 


For bending heavy sheet metal, 
the work at the point where it is to be 
bent, and place it in a strong vise with 
the top of the mark just above and paral- 
lel to the top of the jaws. A piece of I by 
Ain, wood, 2 

fof 3 f€. long, is 
placed on the 
back, anda 
smaller piece 
‘of sheet metal 
i placed in front 
‘of the work, after 
which the assembly 
is securely clamped. 
Grasp the top of 
the piece of wood 
fand pull it forward 
Slowly, and the 
‘work will bend at 
sharp angle. 


AN ILLUMINATED 
INDICATING 
TARGET BOX 


From Popular Mech. 1919 


‘The joys of target practice are often 
hampered by the delays in the settle- 
ment of hits, It takes time and is 


ere 


Front view cnoanscevon —“PRORE™ 


annoying to be constantly advancing to, 


the target to examine it. To do away 
with this, an illuminated target was 
consteueted that enables the shooter 0 
focate every hit without leaving bis 
post. To make the device, a square 
Wooden box of convenient size is ob- 
tained, In one side of this, eut a round 
hole as large as the largest ring on the 
targets used. ‘The side opposite this is 
fitted with a piece of sheet iron to stop 
the bullets. “Paint this iron and the 
interi Inside the box, arrange 
four electric lights so their rays will 
be thrown on the hole, as shown. 
Candles may be used, if necessary. The 
lamps must be out’ of range of the 
bullets, that hit the target, and pro- 
tected by an iron plate. The targets, 
painted on thin paper, are fastened over 
fhe front of the hole, and the 
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5. Atleast one large covered garbage can (20-gallon sie, if you are a householder) 
to keep gatbage until you can dispose of 


6. At lease one smaller garbage can with tight-fitting lid (10-gallon size) as a 
‘container for human wastes. 


7. A covered pail or other receptacle that can be used as an emergency toilet, if 
‘water is not available ro fush household fixtures. 


8. A supply of soap, toilet tissue, sanitary napkins, and disposable diapers (if 
there isa baby in the house). 


9. If there is illness in the family, spare rubber sheeting, extra medicines, and a 
reserve supply of any special equipment needed by the patient. 


10. A supply of grocery bags (large) and a week’s accumulation of daily papers, 
for soil bags, garbage wrappers, and other sanitary purposes. 


11, Household chlorine solution (2 pints) for ps 
quart of 5 percent DDT solution for use against insects. 


ng drinking water, and 1 


12, Screwdriver, wrench (for turning off valve on house water service line) and 
shovel (for burying garbage and other wastes), and other tools, 


FOR PROPER SEWAGE DISPOSAL 
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lights are on, while shooting. Each 
shot punctures the paper, and the light 
Streaming through the hole will show 
the location of the hit 


A Cheap 
Wet Cell Battery 


From Popular Mechanics 1925 


‘The high cost of dry cells has encour- 
red many to make and tse homemade 
ils of various kinds, and the one de- 

scribed has the 
merit» of "cheap: 


ness and elke 
clones, as well as 
Tite. Por the 


battery jar, an old 
can, about 6 in 
Aig and'4 in, tn 
diameter, is used 
A’ porous cup 1 
fequired, and this 
EInade by rolling 
tip of blotting 
paper” arovnd a 
Sick, 1s ins in 
diameter, and securing. the ends. w 
tuelted parafin, The bottom of the wp 
iemade hy standing ion a smooth sae 
fice whieh has been 
aid pouring In ph 
parafin, to. dep 
Completed the p 
cenver of the Cat 


ne outside space 13 
ings, and. Quen 
p of tine ts plac 


of tos, and a3 
ihe i 
wei iE ew tit 
tatery soliton it abou not, be 
lowed" to‘Coae into contact withthe 
dialing: Sec aaa 
a, and wil Sever approx: 
Ee yoriy of the chemicals 
be the par ot tue 
End snes Of the Sorige and ture 
“ie Tetraalreanane of hee 
Shesined 


Bas shown. in the drawing. 


lation fs made by dissale: 
fda in seater until will take 
i saturates solution, in other 


Birds and Blue Paper 


thay. be protected. row 

iieds hy the use of bine paper 
Urightcbine. paper tied fo strings. wete 
etched across seed beds, and no birds 
entured sear.  Pieees of bive paper were 
also attached fo fruit trees, and the feath= 
fred robbers carefully avoided ‘the post= 


fe attacks of 
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5. Tightly closed can for 
EVERY AMERICAN SHOULD LEARN: 
1, Warning signals and what they mean, 
2. His community plan for emergency action. 
3. Protection from radioactive fallout. 
4, First aid and home emergency preparedness. 
5. Use of CONELRAD—640 or 1240 on AM radio—for official 


information and instructions. 


SUMMARY 


PREPARE NOW TO TAKE CARE 
‘OF YOURSELF AND 
YOUR FAMILY 


oa, are hea srs Ss 
epi at cn eh ES i 
Steet eet re ence ae cai ek Sle 
es Seen" eerpy ag td wkltae an ap pot 
=A 


Fake Cats Scare Birds and Mice to Save Scotchman’s Crop 


Modern Mechanies 1985 


'RAFTY are the birds and feld mice thet 
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Christmas Number 
‘HARPER'S YOUNG PEOPLE. 


Decennen 10, 182, 


3 


hae 30 
{one tn sm auppose the publishers of Hatren's 
Yaona Peorcehavebeen thinking abet Mow 
{Jou will ianeh wien wetll you tit last Aust, 
ras no warm that people teent bert Ih 
eating fan, at cnolingthemoel 

sents of lowseater. the pabiabers 

‘of tanras’s Fouxe Peover had already bea 


Ts nearly alt given over to 

ind yet Tes only foretante of what 

ore for you when the "Chrismas 

Next week open your eyes 

rhe Christman Number 
we Peorue.” Ye 


favout "The 
fay Drown will 
Antoval hog the Snow Mane andthe other 
boys alle on Christmaseve: Me. Will Carleton. 
til tel you a lovely sory in terse of what en 
Sivaite git through Prayer" 
Mr'Matthew White, Jom Mory 
out a youn boy who was" A Chatman 
"and Mie Oltee Wilson wil ive yous 
plny called "The Old Woman in 
hich you can all getup without dil. 
neve ot tome other pleasant 


ster wil eve you a 
hier been tet to aweet and almple mole. Many 
fof you ean play, nod nearly al of you, we know. 
cua sng 
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THE MARCHING MORONS 2% seon 
(Harper /HE MARCHING MORONS 2 see 
to the left and at the end of this editorial) 

Tie MARCHING MONDNS ie fetus ta Geass een ate nai 
by C.M. Kombluth. It can be found in most any library in the book BEST 
‘SCIENCE FICTION STORIES, 1952 and has been published in paperback. 

‘The story takes place several hundred years in the future but is a shockingly 
realistic picture of our own times. Kombluth must have been a real optimist to 
tana Smee aan econ Ol Eee ee 
‘enough to doom world civilization even if my other projections were 
eel) 

esis te sr Gri wisn praca iio goes sose wider nestiola 
ou am nd ncamad eine Referee te eines cers 
flooded with morons and the average |.Q. Is 45. (U.S. tests have gone out of 
fashion now; scores have become so low.) The overwhelming majority are 
reer Sarneres antares oe nee aa one 
population of the world Is five billion. (Ours is four and a half billion.) 

aie aane oe re STI a te twat te 
assay ealget nd ee tooteeat ores eee 
eee Scares: wat can on eee eager mee 
eae emen co eeriouancersecodpee navi erey 
palpate lnye 

Kombluth’s heroes believed the problem would have been solved by more of 
the intelligent reproducing. | disagree. The problem would have, and could 
plement pep orm apelin 
Presa rap era ded emp ant og peggy 
‘surplus population which was, and is now, the actual basis of the problem. 

‘The story Is hilarious but will make you squirm to see how close it fits our 
ot tie ¥ You hare siaay haat TOE MANONOEN MORN Cs 
Joc ott acetone eae 

THE MARCHING MORONS wal Wake you think of Ayn Rand's ATLAS 
‘SHRUGGED (See Vol. 1, page 139) and my own editorials on dummies, (Vol. 1, 
pages64 and 84). 

Wicd tes cial nreslct ha colage stance scores oe geting 
lower all the time. Now predictions are out that by the year 2000, Americans 


.. won't be able to read at all. 


‘The TV commentators say this is the fault of Television. As bad as most TV 
is, this is simply not true. Children attend schoo! for five hours a day for five 
days a week. Aside from a few non-reading subjects, any normally intelligent 


child would pick up the reading of basic English in a few months, simply by 


le expense a po 
sie prema, Bea matter importance wit 
Dorofrelaiven And je dou’ want to leave any 
temo the ell on Chron ra 

wimpe spent thers 


‘when you woo wnat ot rams youbars 


Oe ee asia paint can be bought Tor 


exposure. 

| eamed to read long before | went to school. From the age of four, on, | 
would ask my parents and brother and sister what certain words were in 
‘comics and the Sunday funnies. | just picked up the skill gradually, as a matter 
of course. 

‘My mother had bought a complete set of the works of Mark Twain and read 
to us nightly from TOM SAWYER, HUCKLEBERRY FINN and on through 
PUDDENHEAD WILSON. Both she and my father were raised in Arkansas and 
both graduated from the eighth grade in one room, ramshackle country 
‘schools. 

‘Mom never read a book on her own, except the Bible and Dad only read 
Western pulps. But they could read as well as anyone. They were simply 
peasants with no intellectual leanings. By modem standards they were 
Ignorant rednecks and their speech and accents were crude, but they had 
native intelligence. 

Grandma, on my mother's side, couldn't read her own name. But her 
children had the opportunity and, like it or not, they had to take advantage of 
It. remember either Mom or Aunt Lydia telling of not paying attention one day 
and the teacher threw a chestnut at her and she had a lump on her forehead for 
three days. 
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In those times, kids were sent to school to leam reading, writing and 
arithmetic. Discipline was harsh and if a child simply wouldn't leam, he was 
‘sent home and pronounced feeble-minded. Thus, parents always sided with 
the teacher and the children learned whether they wanted to or not. 

‘On my first day at school at P.S. 82 in Brooklyn in 1938 things went well 
enough as my teacher began with the ABCs which I hadn't learned. | knew 
‘words but what was the use of the seperate letters? 

‘While { was leaming the ABCs | was reading the first grade reader, which 1 
wasn't expected to get into for several weeks. It's main story went something 
{ike this: 
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| told the teacher ! wanted to read about knights and sword fighting instead 
‘and she told me the book was for leaming to read; not for fun. She also sald 
parents shouldn't teach thelr children to read because that was the teacher's 


3 


1 told Momma and she said the teacher was a fool but I shouldn't tell her so 
because she was a Yankee and didn't know no better. 

‘Actually, both the teacher and Mamma were right in thelr own ways. In a one 
room schoo! with all eight grades being taught to children of various ages by 
‘one teacher, a child could proceed at his own pace. One child could be 
learning third grade arithmetic and fifth grade reading and second grade 
‘Geography and still be listed as in the fourth grade on his report card. 

In the elty schools, however, one teacher taught one group of children of the 
‘same age the same level of every subject. Also, the whole class had to study 
the same chapter at the same time. So when the teacher was teaching the other 


i kids how to read the squirrel story | was shooting paperwads with a rubber 
* band. 


| will proceed to prove that the one room, multi-grade schoo! house gave the 
est primary education. However, | don't mean to imply that the so-called 


‘ot progressive schools, working on’ somewhat similar lines are anywhere as 


‘900d. They are playpens. The children do what they want to. If they would 
rather play with clay or cut out paper dolls, that's what they do. 

In the old one room schools a child might work at various grade levels. But 
he didn't play, except at recess. Come arithmetic time he might be on the 
‘second grade jevel while the child next to him was on the third. But they both 
‘studied arithmetic. They had no choice as to subject; only the level of the 
‘subject. And rather than being forbidden to copy one another's work, those 
‘who knew more were expected to help those who knew less. 

Conceming arithmetic; when ! was in the third grade in Chicago, | was sick 
‘and missed a couple of weeks when the teacher was giving a course In a kind 
‘of multiplication. | came in on the day of the test and hadn't learned how to 
solve the problems in the test. Somehow, | figured out a different method and 
‘got all the answers right. 

My teacher admitted | got all the answers right but | got a zero for not doing 
iter way. 1 was 80 furious | never leamed any more arithmetic while in grade 
‘school. In future tests | just figured out my own methods and got barely 
‘passing scores from then on. 

‘Of course, | still did well in reading. At age 11, 1 was on a first year college 
level of reading and comprehension. | was ahead of my class at that time but 
it’s @ fact that today, the average first year college student reads and 
‘comprehends below the level of the average 11 year-olds of my day. 

‘Iwas quite sickly so I was 16 when I got out of grade school. They seldom 
skipped students then s0 if one missed a lot of school he had to make up the 
time regardless of how much he knew. | didn’t bother to go to high school. | 
would have been three years older than the first year high schoo! students. But 
also, | knew that most high school students were stupid and the curriculum 
was Mickey Mouse. A later G.E.D. test, about 1955, showed I had an overall 
score of 85%, whereas 70% was passing for the average high school graduate. 

‘Now, 'm not bragging. I'm just saying that the achievement levels wore 
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going down by the year. | could see them go down. | wasn't necessarily 
‘Smarter than the people of my own age. Younger people were just less 
‘competent. 

| found this out when | was urged by a teacher | met to go to junior college at 
the age of 26. | was older than most of the students but I was shocked at thelr 
Ignorance, since they had graduated high schoo! but were less educated than 
hy 

Wanting to take German, | found that | knew nothing of sentence structure 
‘This knowledge was essential to learning a foreign language so | had to take 
‘dumbbell English. | was amazed to find that the other students in that class 
were there, not from technical ignorance, but because most of them couldn't 
‘even read at a fifth grade level. How did they graduate eighth grade and go 
through high school? This was in 1959. 

In my college entrance test | got over 90 percentile in English usage and only 
20 percentile In math. | had decided to take algebra but the teacher threw me 
‘out of the class and I had to take dumbbell arithmetic. In one semester | rose 
{rom 20 percentile to 60 percentile with a B. 

But here's the clencher. The other students in dumbbell English and math 
showed little, if any improvement. They had had the exposure, which | had 
lacked. But they simply didn’t have the brains to learn. Again, this was in 1959. 

‘As the years have gone by our youth has had more exposure to knowledge 
than anyone in history. But they are virtual morons and their ability to function 
‘socially is lessening each year. 

Lest you think this is my typical raving, | have below, comparisons of the 
‘average intelligence of children of the 19th Century. Following are two pages 
from the letter columns of HARPER'S YOUNG PEOPLE, Dec. 19, 1882. It was 


fe written for children from three years to about 13, since those older were more 


into formal education or already working by that age. 
‘On reading the first part, notice the vocabulary and the expectation that 

many of the litte readers could actually play the Christmas carol advertized for 

later. Following are the letters of litle children and their answers by th 


‘S “Postmistress”. You might expect some spelling was corrected but the words 


were those of the children. 

Grace and Mabel O. were probably about eight or ten. Yet, thelr vocabulary 
would pass muster in any modern college. 

The three boys asking about fighting were answered by a woman; not an 
‘empty headed Liberal bitch of today who would have advised them to give the 
“underprivilaged” attackers anything they wanted. 

Could your nine-year-old write such a description of living in Italy as did the 
19th Century American girl, Mamie D.? 

Harry J. was just an average boy of his day. But his exuberance and natural 
love for his family members would be refreshing today, compared to our bored 
children who see their relatives as only a drag. 

Edna P.S. did not whine for money to buy gifts. She wanted ideas on how to 
‘make them for her loved ones. Where are the Ednas of today? 

‘Athelstane K., seven, could not only write, but he could read "Nan", a 
children’s story’ in HARPER'S YOUNG PEOPLE with concepts and the 
‘vocabulary few highschoolers could get through today. 

Eight-year-old Edith L.’s letter is charming but unexceptional for her era. 
‘The same goes for that of Oliver P., seven. 

Now, Gracie Emerson M. read HARPER'S YOUNG PEOPLE to herself at the 
‘age of five. Her reference to her ability to type is to be believed. However, she 
‘admits her papa typed the letter. | suppose it was an old Oliver. A child could 
use the Oliver when it was new. But as it began to wear, tiny hands could not 
manage the increasingly sticking keys. Yet, | have no doubt the words were 
hers. 

The last entry, a memorial to Eddie Shiffler, paints a picture of a boy, the 
kind of which made our nation great. The universal lack of his kind today hat 
doomed world civilization as surely as would a full-scale nuclear war. 


‘THE SURVIVOR Vol. 3 


‘called Via Nazionale, wore four great 
Sevihg ent tut atawore teres whine 


‘dower bazar, which bad i 
‘And what 
f Et 


SCearien where the fas was bed there 


‘money made by It 
air "aboat te 


‘The diester of it mave alle sheer wit and comedic talent than is printed in the best publications today 


993 THE SURVIVOR Vol. 3. 


An example of our 
‘government's acknowledgement of the imbecility of the average American, the 
J.T. Baker Chemical Co. and most others have sent restriction lists to all thelr 
representatives. Such lists are almed mainly at potential illicit drug 
‘manufacturers. An addendum to the Baker list, having nothing to do with 
narcotics, Is the Injunction: “Do not sell: ‘Carbon disulphide, carbon 
tetrachloride, any cyanides, turpentine (2), potassium hydroxide (wood tye) 
nitric acid, sulphuric acid, ‘any nitrates, any chlorates, hydrofluoric acid. 


‘Skipping to another subject of 1860 Is a selection of editor's rejects. Aside 
from Ignorance to spelling and Cora and Dora Dodd's flaunting their 
vocabulary, most of these rejects are far better, more intelligent and full of 
(td 
have given $10.00 simply for J.d.s line from THE SLAYIN PARTY, “The nite 
before the sno had snu,”. 

‘Although I can sympathize with the editor of that time, | only wish most of 


"View the pieces sent tome had a tenth of that talent shown here. 


Now we'll go back to 1861 when intelligence was even higher. GODEY'S 


i LADY'S BOOK AND MAGAZINE carried a course in CHEMISTRY FOR THE 


lied YOUNG. Again, pre and early teens with little formal education. Notice, the 


could a modern American go to t 
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Tuned ihe day's Young man came ie eahine if 
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writer calls the experiment a “simple case". (College chemistry today). And 
“Philosophical instrument maker" and have 
‘such an apparatus made fora child's experiment? 

Passing on to lesson XX (20) | reproduce only the first paragraph, isting the 
required ingredients. for another experiment: Phosphorous, ammonium 
nitrate, nitric acid and ol of vitro! (aulphuric acid). All of these are impossible 
to get by children today. Nowadays they lack judgement and skill to be trusted 
with such chemicals. 

‘Although moat of the humor of the 18th Century does not appeal to us, due 
to different frames of reference, “Miss Prymm on Babies", GODEY'S, 1872, 
‘written by @ woman, Is a monologue Joan Rivers or any other comedienne 
could use commercially. 

‘We of the 20th Contury have been led to believe that women of the 19th wore 
bubble-headed dummies, protected from reality and able only to read and 
‘understand cooking and firtatious romances. The average woman of the 19th 


:- Century, with any education at all, was far more intelligent than the men and 
™ women of today. 


Imagine WOMAN'S DAY printing a complete description of the manufacture 
‘of gunpowder. The average woman of today could barely read it, much less 
understand it. Yet, it is a treatise worthy of inclusion In any modern textbook 
explosives. 

‘So, you see, although we have an accumulation of knowledge undreamed of 
then, ‘our people are mental midgets, compared to 19th Century Americans. 
ur only hope of survival in the near future is to abandon modem concepts of 
progress and the idea that we are somehow superior to our ancestors. 

‘The average modem American is a feeble-minded degenerate and is being 


led to the ‘slaughter. The morons are marching, even now. And if you march 


with them, the death of the inferior will be your just and inevitable reward. 
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GODEY'S LADY'S BOOK AND MAGAZINE 1860 
AN EDITOR'S TROUBLES. 


A naora editor from that vast region the 
‘Woat, hae written ar rach a pitifl letter oo 
the subject of an editor's dffealtion that wo 
Insert It for the banat of cur made. He 


Tamentable experiance resemble yours. Thave 
ont foond time, in th mldut of my duties, to 
aad the seoond number of “Scene in Oar 


‘boule servant 
‘whlch are fully equal to anything you perused 
fon that hat day. Hot! Some of the letters I 
Ihave received and some of the articles seat to 
‘mo would take an editor perspire in Dect 
bor, with the 
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thie prelude lat me dip into the abore-mea- 
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Anabel. 

Accomraxy me, reader, toa satlyelty man 
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‘There, for & regular Jomble, I think that 
‘eamnot be aorpatsed. 

Here ia sowething that most touch yor 
‘ditrial feolngs. I foand it open may table 
That week — 


Duan Sin: I s00 by your proepectas that 
your elrealaton is Ay thousund. Now, wi, 
That mast bring’ you in considerable money. 
‘What fs money? Pilthy Ineret trash! yet, 
applied to good parpone, tearare at eben | 
‘Therefore apply it the best use | We are 

abt tneoly- dre hundred dollars for balling 
‘car chareh! Pay thist Pat your money to 
‘he highost ase, the difesion of Chiistialty. 
ay our church dab, and ep your heart fom 
afl coveting of riches ! 

‘Yours in bretherly love, Sixes G— 


Comment fs useless! As we are on the let- 
tee qoeation, I se0d another specimen of thie 
favorita torment of eter 


Dusk Sin: I am the mather of 4 children, 
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‘Drax Sia: Tam yang Lafy who bave Got 
‘+ good Togllah HJosaton, bat no acsomplah- 
‘ments much, an2 Tam ackabus to leaprove my 
talents, I know I've got talents ad Cood 
rite {Twas laeoed « ile More. aT ean't 
‘ford to pay my shoolin myslt and pa says 
hhe's paid enuf for my Rjocatin, 1 Mooght I 
rood Write to You and borrow fre hundred 
Dollars, three hendred for Skools, and the 
rat for Currant expanses Which ls namerous is 
‘cliy bondia Skool. Tay borrow, for ax s000 
‘1 Tfaish I am Going to be an Orthoras and 
‘rita, and I will write for You aod Pay ap. 
Plove write tmmejately, Por I wast t0 Get 
sovay from this old farm and goto Skool awfel. 

Youn teri, Asx B— 

May she ive it ube gos ites the Iishmas 
‘ald when the man, paying him a oiling for 
Delding bis horse, ald" Pat, you ome me lee 
nee ” “ay your booor live til you get it” 

(Cen anything—I pt it to you as an editor— 
‘oun aoything sarpan the refreshing impadence 
fof young aspirants te pablio notion. Head the 
following — 

Duan Son: We are two slater who are unex 
‘pectadly obliged to earn oar own suppert. We 
Ihave decided to adopt literatare for a profs. 
son, and have accordingly written a sketch for 
your paper. Pease send 825 by retara of mal, 
{awe are in Smedinte want ofthe money. 

‘Dosa aod Cons Doon. 


Avother letter, the exact copy of thie, came 
‘he same day, and with them were the fll 
ng “aketche,”otlored at the moderate poe 
CEES each Baten, 

Compuesx frigidity iffeses ttelf over the 
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‘The next later fiom the drawer fe a8 fol= 
sows 
Dan Sin: Bend me to dollars four the tae 
hk 


ome the moon Dad 


"Your bretie fa aflietion, 
py ag 


MISS PRYMM ON BABIES, 
GODEY'S 1872 

‘Op all created hurwan critters, eald Miss 
Priscilla Prynun, emphatically, 1 dee despise 
‘baby! Tused oreckona snake about the most 
Instefal; buta body knows in gineral where to 
look for snakes; and how to keep clear of "om, 
‘whereas there's no pitting out of the way of a 
Baby. Go where you will n town or country, 
‘on land or sea, you find the pestiferous litle 
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cxters; and as fr street carsand steamboats, 
‘Sbody'd think they were made for thelr special 
‘ecomtmodation. “If T wana rallroad 


{Sedat it haat been done before tis 
ay, sure, 

‘The frst thing baby does Is to holler, and 
‘ehollers tL It's old enough to use Its hands 
‘ni fet as well as is voles, and then the mise 
thief It does do is beyond calkliation. “Why, 
{ve tad my ink-botile upaot on my new Hist 
carpet, and my Dest chany tea set, with the 
{aller roesbuds on “es, Knocked of the table 
Teastwnya a pate and twocupe ; and my "Book 
‘of Benutifal Extracts” (that was given me by 
‘Portifeld Grubbs before he toox to Keepin’ 
‘company with that bold miox Arathusy Wil- 
ton) torn to atoms a’most. And all bya baby, 
‘or leastwise by a varetyof em, for they're all 
talike asa basket of peas. And what's mont 
‘Agrarain’of all isthe foolish mothers excasin’ 
‘Me "tte darn’, on the seore of “euttin® 
‘thelr teeth," o€ "being vo rermarkably preco- 
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‘mother to either Its teeth or ta smartness. 
TT wonder what the Title varmtnts 

‘are mde for, and why nature couldn't bev seat 

folts into the world ready grown up, or atleast 

old enoagh to be of some use. Now, of what 

‘earthly use fs a baby, Tsbould ike 

‘Kittie shapeles emp of flesh and blood, with 


tics dew talk to thelr bubles! Why, "twas 
only jast now T'beard Mrs. Simmons, next 
door, chattering oa the back stoop tothat bald- 
headed monkey of bers. "Mudder’s owny 
darlin’ ty plegy-wiggy! Ts he boongry? Den 
he aall bab ove taker for enty. One nleey- 
eey Itty tacker for moder’ tty preelous 
plam-ple, apple dumpling, sagartandy baby 
Fab! It enough to mate body sie, 00d 1, 
for one, don't wonder that children are 0 long. 
‘learning to talk plainly, with voch ootand 
sh gibberish to thelr ears day 
‘and bight! ‘To my mind It's more barbarous 
than French of Infos. 

‘And the rdleklous way In which some folks 
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dow dress thelr bables! All smothered up in 


fhe world like « mllier's 
clare to goodness that sometimes feel a sort 
fof pity for ‘em, Jest as when T see a organ- 
Grinder's monkey sewed up in s milingtary 
‘oat and tromsers, with a wooden sword by bis 
Side, showing off to a g 


hold of my new carly as.T was purtendln’ to 
iss tt afore Deacon Peabody (Ue week after 
poor, deur Miss Peabody departed this if, i 
‘was), and pulled the bol on fem rghtof afore 
Ts face, comb and allt I Te hadn't a"been for 
at Tight bev—but, whem! All that Team 
Dow aay fe that I'm truly refed Ja Bot 

iy 0 be pestered out of my life with ove of 
‘he opty, det, good-for-nothin’ ite varmtnts 
‘Of all the (roubles and trials of this mortal 
Sate and vale of tears, deliver me fro a ba! 


Lady's Book and Magazine 


THE 
Wo should never advise any one, who ia not 
‘alled by duty, to Walt a Powdor Patory, fr, 
Anil, you ruta akof blog blows to nothing 
‘and, secondly, yon inrease the danger in whieh 
Bo, to sare yoo, 


‘lar account of the various procases 
to produce this zsportant lament 
nit down to waite. Au we enter the 


anon, 99 wo go genlly 02 
ll wo reach several large alacks of wood, 
{od willow, which are sanding there to 


‘orlog vas followa: A erie of rom eylindery, 


about vo fost atx inshes in diameter and 
0 fat (a Tength, are ranged in a balldiog 
iksown 1 the cylinder house. Bach of the 
cylinders i notin briok-work, so arranged that 
{the hota from the farsuoe plays quite round 
4, using the heat on the upper and under 
‘idee tobe oolfore. Made tot thes oylinders 

‘others of thlaner fron and lighter make, 
‘capable f being drawn in or ont.a) pleaxare. 
in this portable eylinder, toohnlcally called 
tp, tha wood input, and then pasbed inte the 
fired cylinder and shut ia by alrtight eon 
oor ot door made alright by means of and. 
‘As 00 a8 the dotlon of carbonation com- 
‘ences, all the gaseous products of the wood, 
‘are expalled through ole at the bask of the 
‘cylinder, and thence into the aes, where they 
‘rbural, Hereisatwotld beneft. The gases 
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MANUFACTURE OF GUNPOWDER. 


‘ae almost sailolent to convert the wood into 
charooal, and the great nuisance which woald 
‘be caused by thelr enape toto the atmorpberw 
is avoided. After remalning in theve cylinders 
‘ta low red eat fr about six hon, the wood 
a perfect carbonied. I a then alowed to 
ool; and when drawa ost fe charvoal of the 
porest quality, and is ready for grinding. This 
Dromes is nove other than iat of grinding 
‘of. The charwoal is pat into « hopper, frm 
‘which ft fala into the mil a eat or eruabed 
to places, passed through a reel covered with & 
canvas of the floeat mesh, and te thea ft to 
perforate part in the manctactore of gum 


‘Salpher is prepared by heating a quantity of 

erode sulpbar ia.an iron po, conducting the 
port toto coal chambers, where they fall as 
1 very foe powder, called Sowers of ralphur. 
‘When the chamber becomes warm these Sowers 
ofsalphar melt andrenintoeylidvial moulia, 
{nwhieh form the spb la clled rol sulphar, 
dia quite pore. It isthen ground and pamsed 
‘hroagh a very fnealevs, when i also stands 
ready. 

‘The lat and most important fogrediont tt 
Nis or, at a more commonly called, aa 
‘etre, This Me cbsiond ebiaty from Bengal, 
‘and in ie erade or ‘grough” state contains 
from one to twenty par oent. of impariies; 
‘common salt being the cbiet In it state 
‘hen itariveg, aod before being sed has tobe 
‘eed fiom every Smparty. Thi used to be 
dove by repeated beilings und eryealzaions 
‘bat now its boiled once and passed (is ald 
ate) foto large shallow copper pang called 


fooler, Now if allowed to ooo! at rst it forms 
Sif Ante large oryuas, which eoolaln much 
‘hats spare ; bot if you oan got th eryotale 
‘smal here ite impunity tobe found. Tha 
‘obtained by Keeping the liqold constantly 
‘oton daring dhe celig prov 9 tha hy 
‘ire orale in ery atl pats, so rol 
Shed that the ealtpatre thus eryutalived te 
caliente 
with sbootately pare, and 90 
Sos on ts ping seme Vota 
‘ld ayetom the aalipetr had to be tion boiled, 
thrice sett colin eryataliing pane and thea, 
‘clted, rex foto mould, cooled, amd ground, 
‘We are indebted to the Frosch forthe new pro- 


‘After Raviog then seen out fugrodentsetre- 


Sattpetre 75. per cant. 
Salpbur 10 
Charest 18 

‘Toone ingredients are then placed fn the 
ng machine, which ie alzply « wooden box, 


‘withdrawn from the bottom, and the powder 
(lor such it is now, but very weak) falls Into 
‘he bag. The quantity placed in one bag is 
called chatge, and weighs Between forty and 
‘Ry pounds. The charge (green charge called 
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generally) is now ready for the incorporating 
Ills, where the several ingredientty which 
‘elore were only mixed, are now Incorporated, 
‘or vory intimately combined, by meant of & 
Ihearygrodiog pressure. Imagine alarge round 
Aish of fron. Inthe owntro of the dish fs 22 
‘upright shat, made to turn by moans of gear 
‘work underocath the foor; oa this dak are 
placed two wheels, called runners, made of ron 
for stone, each weighing three or four tons. 
‘Throagh the ovatre ofeach rennet a horizon. 
tal spindle pames, which spindle also passes 
‘hroagh the upright shaft before mentioned, 
cutting tat right angles. When the tpright 
‘haf ie pat in motion of eoure i carries round 
‘these ransers, whieh perform aboat tan revo- 
Tatlons per minute. ‘The weight ofthe ranners 
‘xuses great pronsare ups the powder, which 
 wpread equally over the botioes of the dab, 
‘andthe smal elle Ia which the renners re 
‘olre cases the grinding, by which means and 
the ad of water, the intimate mechanical som 
ination of the Ingredients, pon which the 
strength of the powder entirely depends, is ob- 
{ale The time necomay to bring the powder 
{o ita proper strength varies fom ove hour to 
eo, acording to the quality required. One 
smanotactorer has patented a procead by whieh 
tbe camaun the bottom of the dish to be heated, 
‘bp which moana be obtaoe the required strengths 


between eylindHal toothed rollrs, which tn 


‘ar o€ ren alld & cap; underneath the eap le 
snapended a cube, of wood tot the box whieh 
‘anda below. The powder, when broken dows, 
‘a cased to thie box, oo the bottom of whieh 
‘slayer of ila placed. ‘This layer of powder Ia 
covered with «shoot of copper, and on the cop- 
or In placed another layer of powder, then 
{bother sheat of copper, and soon, alternately 
‘layer of powder and a sheet of copper, until 
‘he Doxtnfell. A san then turne a nll cock, 
‘he box bogias to an, and pases isalfsgainet 


tbat an trae the powder ie compressed tothe 
requtte hardnem. But how ia the bex made 
to rise? By hydraulio preemare. The box 
‘anda upon the ram; as itis called; this ram 
fia into an Iron cylinder; toto the oplinder 
rater Ia frved, which raises the ram and of 


‘square inch upon tho ram. When the preesare 
{a taken of, and the box opened, the powder 
thd coppar tre compressed into one solid mast; 
but a fw bard Dlows with a wooden mallet 
sooo eatue the cakes to separate. The copper 
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Plaiea are pat aside for fotare use; the cakes 
ol powder, sboat two fet six tnches syeare and 
‘concighth of an inch in thicken, are cari 
to the treaking-down maching, where hey are 
‘again pamed Between the toothed elles and 
‘broke Into places hand and black, of irepular 
forms, varying fom am loch and « half to half 
sz foch 19 length. The powder is now ft for 
(gramalatiog or coring a It i alld. Before 
‘we Jaro this hoase we may Just got a glimpse 
tthe men bers, snd yet the men you cannot 
tee, coy thei istenaely lack fae and vey, 
tyes Stroog men and trae, no doubt, to hele 
(Teployern, but not always conscious Unt while 
(areal for “the master," they are cating for 
‘heir own lives. 

‘We take leave ofthe press house, then, and 
ollow the bard pinons of powder to the grave 
lating hoase. Here we are in great danger, 
‘and bot vary well alle to see it om accomnt of 
thes “dant” dying abost. Mowerer, we ean 
‘erosive the * house” in tolerably fall of mac 
hlnery ; comsisting principally of the Yotbed 
‘ylindical rolls ami Jaco’ Ladders.” ‘These 
Jaca’ areenen straps paming over wooden 
‘whonls; ach strap haa a numberof cops Bxed 
Ttpon i. The powder ia abot” Into a bopper 
1 the floor; at the bottom ofthis upper ne 
of the wooden wheels rotates, aod over It the 
tcodieaa strap passes. Iu the dowuward jouroey 
‘he cap la inverted bat no souner dow it got 
‘ua tara oo the bottow wheel uhat it rights it 
‘ef and wot only 0, bat ilitself with powder, 
‘which tcareellyearrns tothe ousetop, and. 
{2 tarm on tho upper wheel shoote is bad 
Ibeadforemont into nctber hopper, fom which 
1 pasos between the roller, and ts crushed 
{atothe reqleedsiaed grain. So these “Jacob” 
‘sro the toable and expeose of having men to 
‘arry up the powdar on their backs. The powder 
here a ot only granalated, bat large portion 
‘ft dast fe ake from it and retarved tothe 
Incorporating mils 

‘Weave now the powder in grains of variout 
see and of a very doll paylah brown colo, 
tot mach like the powder of commer. But 
tre shall gut ao much like that hat you wil 
ognize it wherever you may meet with it 
rom the granalating hous it earred to the, 
rubbing Boose, where the powder i placed in 
cylindrical venus of wood or canran, and 
‘rapidly turned upon the vemela' axon. By thie 
‘motion the grains of power are hardened, and 
‘yy the attrition they gain s glossy appearance 
fand Took Maisl-back. This rabbing of the 
[powder is great deterioration othe explosive 
‘quality o the powder; t makati ees angular, 
‘Bat, at « counterbalance, it Se mitch more dar 
lla, being les impervious to moistare than 
Defore. Wel, haviog whirlad It ia the eplis- 
ders for ten of twelve hours and Iaving sees 
1 brooght oct, and noted ita dierent appear 
tance, we follow it to the drying house. Not 
Tong sce t aed to be dried aa follows: The 
powder was spread upon canvas caset and 
laced in racks oaod a rom, called the ore; 
{nto Uhe wall ofthis bailing « hage rou pot 
‘was bolt; not standing on Hts bottom, bat so 
lace that the Lotion ofthe pot ould project 
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{nto the rgom while the mouth was oatside, 
Jn this Sry was Kindle and the botiom of 
‘he pot bested to a red heat, Pleasant car- 
‘ainy, when ope entered to see the round red 
‘pot paring is amonget the powder aod threat- 
foing death and destruction to all. Now the 
‘ore a heated by means of seam pipes passing 
Ahroogh it, and the temperature usually ob- 
tained fe shout 150. For twenty hour i eat 
in thi warm climate, daring which time 
‘arte with all sts moistare except about sine 
‘pe cent. At this stage the powder is some- 
‘What daaty and of diterentlzed grane; tro 
{hinge then are required, to clean it froma the 
aut and wo separate the grains into th various 
‘ses for lange or eoall ars. To accomplish 
‘ese ends, the powder is transported from the 
‘lore to the dasting house. 

‘The dasting house, as ts mame imple, ithe 
place where the powder is dusted, o¢ Saally 
‘leaned from any remaining dost. This isan 
Important afar, at Uh fouling oF not fouling 
‘of the gun depends greatly upon this matter, 
[ein generally performed by enuning the powder 
to ram Unpugh 1 sori of rels covered with 
‘open canvay, which rool are rapidly whirled 
oud, tod while they are in motion all the 
‘ery fine powder or dust falls through the ean- 
‘Yan, When properly dusted, the diflerentsied 
{pains have to be scparated one from another 
{he "large grain” for artillery ; the ne gral 
for rien; tha double P." and treble F" for 
sporting parpones; and vo on. When sept 
‘ated it Us carefelly weighed, pat into bare, 
Deed wp and carried away to magasines quite 
finiabed and ready fr use. 

“These various procoaes cannot be eared on 
‘wihout much rik to lifo snd property, ence 
the meceity that exists for the greatest por 
title care thronghout all departments. Rvery 
‘man has clthes tobe used only inthe houses, 
that there can be no chase ofthe last par 
{ale of grt getting onto te cothes, neither Ie 
‘any tan permitted to wear mata batons. All 
shoot are exchanged for shoes made only of 
Jenthen 20 nails of any kind and theve are 
‘worn only te the houses. In the machioery 
‘brass and copper are largely employed, Deennne 
‘rows thea it almost impossible to strike fe; 
and to prevent any fection under foot should 
frit get into the house, the Hors are carefully 
‘covered with leather. Stl, with all these p= 
fxutions, coldenta are not entirely avoided, 
‘though greatly dimlaished. 
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Small Cas Furnace 


Gives Great Heat for Melting Metals 


By 
EVANS W. 
BUSKETT 

Popular Seience 
February 1987 


ELTING furnace that will atin 2 
‘white. heat in. lese than thie) 
‘minutes. ean be made from two ds 

‘ace cans and a fet pipe Stings 

by'means of a pytometer with a 

Platinum’ thermocouple the. tempera 

the fumace’ ilstrated was found to. be 

1,828 deg. centigrade, This the highest 

cmperature T have ever kxown a laboratory 

fas burner to give, and T have bees using 
fhurners for the past forty: years 

Ti fifteen minutes after being started, the 
furnace is red hot all-over, and. im titty 
minutes it 30 white hot that the crucible 

{ean hardly be seen. The top ofa lay enc 

bie was warped out of shape in fifteen min. 

tates after i was pu into the hot furnace. A 

briekbat is used ‘sa cover, and vents are 

provided at the cop by placing the brick 50 

That there. will be openings through which 

the fame may escape 

‘Copper, brass, aluminum, gold, and silver 
can be melted in the furnace. Tt can be used 


the clay. 1 will dave 
ut very “an be broken off and 


should perhaps be noted, fe quite fica} t 
{do wethout breaking the crucible inthe 

place. Place the crucible igh 

Feavy, fiat pce of iron. Imert'a blunt iron 
tod, hold it squarely ‘on the bottom of the 
frucible, and strike it'2 sharp Blow with a 
Freavy hammer, There will be few failures by 


‘The bumet ix made of ordinary 
Pipe fitings and connected wth 
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using this method. The lower part of the shell 
‘an then be trimmed to the proper size With a 
Date of pliers. 

"After being filled, the forms should be al- 
lowed to et for several days, and then placed 
in'a warm place fora few days longer” On top 
‘of a boiler 4 good place forthe final drying. 

‘Neither can used a6 2 form is temoved. The 
‘outside can acts as a container and prevents 
the furnace from falling to pieces in case it 
tracks, The inside ean bums out in a short 
time, soit not necessary to remove it. The 
Clay-and-sand walls eventually Dreak down, 
but it takes a Jong time because the melting 
Polat of the mixture is so high. 

At frst the burner ole was not bushed, but 
er the forbace was in use the hole S000 
‘burned out to such a size that a bushing was 
necessary. The bushing, made from the erc- 

fastened in 


outside, 
"The burner is made from an ensemble of 
pe fittings Teconsats of 2 Lin, ea, 
3 nipple, one T, one close nipple 
plate, and one ¥! The Mloorplate ‘and close 
hipple are filed. with lad to add_ weight 
Toles are Bored in the cap 
as show, The ¥ is reduced to ¥2-in, and the 
Side opening is cnmected with the gas supply 
bya Tezulating cock, which is drilled out to 
Yin The other opening to the Vis connected 
diecy with a blower made by cuting of the 
Stperfloous parts of a vacuum cleaner, 1. has 
been found that the sizes mentioned, that 
Yin. for gas and Yin, for ait, make the 
oper mixture of ait and natural gas for high 
{emperature, Where manufactured gas is used, 
or the passure i diferent, other proportions 
Will have to be: worked out experimentally, 
hing the above figures as a starting point 
‘The intake for ait may be made larger, and 
a valve ued to regulate the flow. This was 
vied with a but it eu de 
‘quantity of air so that there was not enough 
{0 give maximum eficleney, 


‘An Electric Lock 
Popular Mechanics 1913 
‘The details of the construction of an 

electrically operated lock are shown 


the illustration. When the door 
closed and the bolt A pushed into posi- 


tion, it automatically locks. To unlock, 
push the button D, which act will cause 
the electromagnot to raise the latch C, 
when the bolt may be drawn and the 
door opened. 
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SPECTACULAR 


High Frequency 


EXPERIMENTS 


Made with 
Aid of Junked 
Ignition Coil 


er ‘ 
pocere a y 
pret mere Kenpat.Forp 
the spaces to be toa Popular Science 1935 
aes Se ee 
ror 
eee eae 
So ey ti wai ok 
Pe ‘ thn ok ames ore ke Ope ike beeen Lt Peer ane 
Fae TER a eal aa pe Ee ee alas tetas ont ponent 
Abeta yok tape lees etm ie ein tote 
eresting experiments yet it can be built in a f,2malt hele in ‘re excelent, but any scrap pieces 
ieotig eee ane bak Sh Sek tlh eb ta, Se 
ei Sc Big tents daca tas 
‘Obtain a mailing tube approximately 2 in. ot = nett for connecting vheanty Ay pe 
a 


‘ameter and 17-1. long.” Cut two ci 
ar Blocks of 34 in, wood to Bt into the Yn Stacking. the condenser, place a 


fds of the tube, and bore a 
Hl dok hr he center 


wont hr Mocks ‘Glee 
Shot pet ot ia. round Sed Contin unt te, cdenser "Ee 
WeStel et n che center of = 255 Senbed sin Fig. 8. The fol should be 
Teer tock and alow ‘Atzelon te paso tha tere x mara 
tovextend 4 in, {rom the sur f \ ‘of in. all the way around. Bind the con- 
lteean's dowd "hve oe deer together with ion tape 
fis in cached of the tbe, ‘ ‘he dea a the spark exp tre shown in 
wie ie tube; and alow vg. '3.“Two bras poate mounted 00 8 
shane cazcsonso $1] tech of wellsasoned. wood, and the ad- 
1% malig. tbe i not ce Fisabe etrodr made 4 


{ns 'round bras fod soldered to! 4-in, pecs, 
‘Mitte may be made by mak- ‘The latter are beld by means of No. 63 sel 
ing form as shown at Fig, crew, 
verappng ie with several ay : TA’ibrator type Ford fgntion coil wil be 
Us of thin cardboard, and se required to. excite the high-frequency col 
EXing the end: with glue. No ‘Gne may Be obtained from any auto. wreck- 
fall or srews should be used ‘ng yard, but make certain that the com 
Inthe construction ofthe high ee hin dhe cl sot damage, 
tequeney col fhe cil ves hot spark at Teast 2 i. 
“Wind the cardboard tube 19 seal be Satisfactory. oe 
within im of each end wilh The Gagram of connections is shown in 
Nor20 double cotton-covered Fig ¢. ‘The wite fom the spark col to the 
tire, which “wil require ap Dinary of the highcrequency coil should be 
proximately 350 ft" or 8 fae- Festic and should terminate im spring clip 
Mn ver 3 er 24 rg emable s une conpeced at any rn of 
in bas. Yod, ins Tong, to the primary c r " 
Salted ot more that IAG m, ‘Comnet 


avilable, &, satisfactory stb: 


the top end of the coil form, 19 Tuas 
land solder one end of the cot oeaneid the primary to a transformer or battery of 
toit, Fasten a small metal ball susstcoy from 6 to 10 volts, and vary the number of 


primary tums in the eicuit until the Longest 

Spark i obtained from the discharge ball at 

the'top of the coll. If the coll is operated 

{in semidarkness, the effects are, most spec. 

Her, A section of a salt oF thealar, due to the fine corona discharge that 

ter A setion of cd How the primacy and seco Strrounds the upper coil but is not visible 
Spark pips and the wiring Gngrem in a strong light 


13 ke apes end of hero 
or the primary ci, bean 
a cardboard tbe 9 ia Jone 
ind rom 3 103 in. in dame 


~wog0 Lock 
Proce 
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YOU CAN 
PERFORM 


Stunts 


with this homemade 
* Repulsion 


Coil 
By 
Kendall Ford 


e- 

LECTRICAL experimenters who have 

een lage tepution cols demonstrated 

In college or school laboratories have 
‘aften wished to duplicate the experiments in 
thelr own workshops, but have hesitated of 
fccount of the expense involved, ‘The repul 
tan cl fo be dei, bm 
ever, maybe built for'a few 
ents and wil provide no end 
‘of ineresting ind novel ex 
Prelments, 

"The coll is connected toa 
transformer giving from 6 to 
16 volts. Then, i an-alumie 
um ring about $/16 in. in 
dametersand 4 in, wide is 
placed over the: vera stel 
Fody it will be expelled over 
the’ top with considerable 
force when the posh button 
wpe then is 
‘dropped. over the tod while 

the Dutton is being presse, it 

Weill “olla upward and 
ownward and finally come to 
feat about hallway up the 
fod. Placing one pole of 3 
Permanent magnet” near the 
Fing while is suspended. will 
‘aie the ting to rotate rap 
flys Reversing the magnet 
Will cause the ring to rotate 
Inthe, opposite direction. TE 
the ene hed ip allowing 
nly: the feel rod to. protrude, the 
nets wilh appear very mystifying to 
the. uninitiated 

“the form upon which the coil is 
wound consists af a pice of fiber 
Tubing s¢ im. in outside diameter and 
194 in. long. Mount. fle. washer 
134 im: diameter on each end of the 
fiber tubing. One washet—the outer 
ar lower one—should. be drilled. for 
the coll ends to pass through. Thread 
URE nd ‘ofa tZin, length of S4-in. The'eail may be conecaled tn 2 box, if you prefer 
serewrstock sect a stance of $i, in. and 
Screw one heragon nt into place. Place the 
Eau form over the steel tod and. fill the 
Space between the fod and ber tubing with 
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pices of 
{one The last few pieces of iron wit 
be freed into place in order to secure the 
form ‘upon the’ stel rod, 

Pace the end of length of No. 22 double 
colton covered wire through the inside hele 
fn the washer and wind eight layers upon the 
orm ‘The winding ‘can be facilitated. by 
Placing the rod in the chuck of a hand dil 
Ee'shown ia one of the photographs, Shell 
the cll and cover with a layer of Reavy 
paper to pive a Biished appearance 

‘Mount the coil on a wood base as shown 
in the drawing. It will be necesary 10 


Cousterink the mounting hole in the wood 


in ‘the approximate po 
‘drawings Provide terminal screws and’ con 
rect up a8 shown. Place rt 

Berebeaded tacks at the © 


inks of an electromagnet 38 
‘only the power of 
traction, a bret explanation 
‘how’ the coll operates may 
ie aftr, When a alr 
rating current ows throush 
the winding of the coil, the 
magnet fed produced Rows 
‘Spward through the core one 
Intant_ and “downward the 
rex. The changing macnetic 
field flows through the alumi- 
fmum ring and induces a cur 
tent in it that & opposite to 
the current flowing In the col 
‘The ‘corrent owing In the 


fing sets up a magnetic feld which i, 
dant opposite to the Sei proded 
iy” hcl winding, cansequenty hey 
BP forced away from ‘the end of the colt 


ie 
iow 0 bono 


E seoqw.stn no 
HE scgeysygt 00 


Fuuco wa 
Ta aoN ae? 


uavens 
BE DEE wae 
BOT IO" 


BOTTOM ViEW "SHOWING HOOKUP 


SOSA 
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SCALES FOR WEIGHING CHEMICALS BUILT AT TRIFLING COST 


Popular Science Monthly, August 1936 


ONSTRUCTED mainly from left-over 

Scraps of material at a cost of ‘not 
more than twenty-five cents, the scales 
ustrated are sensitive to within a. gra 
and therefore amply accurate for photo- 
ftaphic work and all but the more exact- 
fg chemical experiments usually” under 
taken by amateurs, 

‘The base and upright are made from 
pine, cut to the dimensions given in the 
drawing, ‘The two beam supports are 5 
in, wood screws turned partially into the 
top of the base upright. Do not, however, 
use the regular screw slots to rest the 
fulcrum, edges of the beam in, but make 
nicks with a three-cornered file at right 
angles to the slots. Slip stone these new 
nicks smooth, 

‘The beam is made of pine and slightly 


tapered from the middie to the ends. The 


fulcrum bar, which is let into the beam, 
is made {rom a small piece of sheet brass; 
and the two lower edges, protruding on 
either side of the beam, are filed and 
stoned to a cold-chisel type of edge 

‘The device for adjusting the balance is 
formed from a 4-in. length of 34-in. rod, 
threaded 1 in. at each end. This is then 
soldered at its middle point to the small 
Supporting angle through which is passes. 
In the absence of a suitable tap and dic, 


VACUUM-CLEANER MOTOR 
ADAPTED FOR SHOP USE 
Popular Science Monthly, November 1938 

‘ACUUM-CLEANER motors are com- 

paratively easy to obtain second hand, 
but because of their high speed (8,000. 
10,000 r-pxm.) are not suitable for driving 
most home workshop machinery without 
some form of speed reduction. ‘The illus- 
trations show how a countershaft may be 
added 0 the motor, making it a compact 
power unit to be used in place of a regular 
Y hep. motor. The basis is a bicyele front 
fhub, on the axle of which are mounted a 
large and a small pulley, one at each end. 
‘The motor and countershaft are then 
ranged on a suitable wooden board, The 
belt may be a round leather one, but a 
rubber vacuum-cleaner belt will give bet- 
ter results —Cat. FRoes. 


A bieyele 


simply solder two flatheaded 
spots by thet heads on each side 
of the angle bracket, This angle 
fs fastened with two small Wood 
Screws on top af the beam. The 
threaded rod is provided with 
nut and Tock aut at either end 


‘The trays were formerly the 
Hids of. 41D. tobacco cans, 41 
in diameter. ‘The small hooks 
tunder the beam for suspending 
the trays were formed by cutting 
away a sectionof two small screve 
eyes. Before painting the scale, 
cover the suspension hooks and 


allot points in order 
to ditional friction 
that paint would cause. ‘The in- 
dicator is merely another serap, 


ff wire, and the dial a 
suitably’ marked Bristol 


jece of 
1 oar 


Should the scale be used in a. position 
that is not level, a leveling device must 
be added—R. 0. L, 


ore 


A Dovetail Joint 


Pop. Mechanics, 1913 

The illustration shows an unusual 
dovetail joint, which, when put to- 
gether properly is a puzzle, ‘The tenon 
Gr tongue. of the joint is sloping om 
three surfaces and the mortise is cut 
loping to match. ‘The bottom surface 
of the mortise is the same width at 


both ends, the top being tapering to- 
ward the base of the tongue. 
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WATER, to Soften. — Wood 
ashes form a’ good lye for softening 
‘ater, but care must be taken that they 
Satee ats Fa DEAL for Soldering is this li 


Vacuum-Cleaner Motor 
Runs BLOWPIPE 


Popular Science 1987 


HERE electricity and city gas 
fre available, a soldering and 
annealing torch for metal 

eraftwork can be made from an old 

vactum-cleaner motor and a hand 

Dlowpipe of the comparatively inex 

pensive type sold by dealers in deco. 

supplies. 
e motor from its frame 
‘on the bench, on « shelf 
racket under the bench, of ot 
baseboard, as 


and in ita place put 
A using a 
‘compotind bee 
rod and the 
Attach a. small 

hole’ Bored. through 
board. Use tacks and 
cement around the edges, 
‘The gas may be con 
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trolled with the hand blowpipe, 
whioh has a built-in valve, The 
easiest way to control the air is 
by regulating the speed of the 
motor, and this ts done with a 
oot heostat, If @ theostat is 
not available, use an alr valve 
Controlled by’ a foot pedal 

‘The air valve shown inthe 
circle below was a discarded 
fone ‘originally used to operate 
twin air horns on an auto. Ta 
this case the ‘ir hose was cut 
in two and the ends connected 
with the valve, As the extra 
tutlet was not nee 
plugged, 

‘The foot pedal Is eusler to op: 
crate if a spring is placed u 
heath, ‘The spring ahown with 
the pedal iva common aprlng 
clamp.—W. 'T, BAXTHR 
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Measuring’ [emperatures 


IN A WORKSHOP FURNACE 


W. C. CHENEY tells how to make a 
pyrometer and gives hints on tempering 
Popular Science, December 1998 


UESSWORK in the use of 2 
furnace for hardening. and 
tempering steel can be elm 

rated by means of  pyrometer, whichis noth 

Ing more than an instrument’ for measuring 

heat beyond the range of an ordinary thet 

tometer In industrial plants and large shops, 


peratures This is unnecessary because a serv 
Kable isirument can be sembed a Fel 
avely small cost. 

‘The pyrometer iustrated was designed for 


a furnice described previously (See Pages 
‘iSandi5) Te would be an equally valuable 
accessory for’ any similar type of heat-treat~ 


{ng furnace 
"Phe sensitive element of the pyrometer is 
made of wo sie metas tat wil with 
Stand “high termperatures and generate an 
tleerie current when heated. ‘There, area 
‘number of these alloys, and they may be ob- 
{ined from various fstrument companies for 
‘or the. complete element. with 
ached ean be bought for approx 
‘mately three dollar. 

Ly the aloy wie ide by side and weld 
together at one end with the acetylene tore 
‘Pwist them and weld copper wire leads to the 
wo open ends, Into one end of a Yin. black 

on pipe about 10 i, Tong, insert a porcelain 
tbe such asi usd in house wiring. The tube 
mhay be ground to size on an ordinary wheel 
if too large. Tnsulate the alloy wires and the 
lead wires with thin sheet asbestos. 1 the el 
ment” is homemade ‘one, the lead 
Thould not be over 2 f. Tone 

“The lead wites are connected directly 
rillvoltmeter, but as the element has pol 
the same as a’ attery, the leads may have to 
be sirliched, Ths can be found by tral. When 
the element is used In the furnace, care should 
be taken to see that the alloy wires do. not 
come in contact with the object being heated. 


Because the current generated by the ee 
‘ment & proportional to the heat applied, al 
that is necasary to obtain the temperature 
reading iS to melt several metals of known 
melting points and ose these temperatures to 
{dy out dhe scale on the meter 

"the meter may be any milvoltmeter, ob- 
tainable at a radio service shop or from a tail- 
order radio supply store for afew dollars. The 
percentage of error in the cheaper instruments 
is not suficient to cause dificalty so there 
fo object in buyiog an expensive one. The 
‘meter lsteated was purchased for S150 and 
the error, when checked by eye with a S10 in 
Strument, could not be noticed 

‘Remove the cover glas and glue a piece of 
ste pe to the meters face! Tae varios 
Temperatures and mark each reading on the 
paper with a pin prick, Average the tempera- 
{res and distances of polater travel, and sep 
ofthe scale with a pair of dividers. In the 
particular ease described, the pointer moved 
proximately 14 in. for each 180 dez of tem= 
erature rise. The sale was lad off from 0 t0 
1300 deg. and when checked with a standatd 
Instrument, showed only a 2-percent err. 

"To obtain these temperatures bezin with the 
furnace cold, Place a pan of water inside and 
Sart the torch. Bring the heat up slowly uot 
the water jst starts to boi. Place the element 
fn the water and take the fst reading on the 


ity of ine, put the element close 40 the 
metal and raise the temperature until the Zine 
felts, which snl give the reading for 788 des. 
bBo the same with & plece of aluminum, and 
the reading will be for 1220 deg. Average the 
temperatures and soving of the pointer im of- 
der to extend the readings to 1300 des. 

‘Gace the pyrometer has been calibrated, the 
furnace can be adjusted to hold any required 
temperature. Information on eat treating 
Mee, the tse of baths for drawing temper, and 


BLACK IRON PIPE,10°LONG 
PORCELAIN T1V8E 


Bough nerdy foe 


TERMINALS 10 
MiLLIVOUTMETE 


‘COPPER LEADS 


7 
Awoy wees 
ASOUT 4° LONG 
wISTED TOGETHER 
AND WELDED AT END 


(er) 
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for various 
shop hands 
books. For the purposes of this arte it wil 
Sevauicn Yo dacribe one of the simp 
Possible ways of tempering two commen types 
scold chines and wood ches. 
Chines ‘rust be made of ste which is 
ard hne-erained, and tough. To obtain maze 
{mum in pain with maximum barnes he 
eel mant Ge quenched at jst the Nght ems 
perature, which for the average run of shop 
tool tel between 1180 
find 100) dep. FThis 
fives the finest grain, but 
fhe" ool & too hard for 
Practical use, 30 some of 
thethardoes is withdrawn 
by tempering applying 
‘ow heat gradually and again quenching at 


the proper moment 
‘Cold chiselsy alter the frst quenching, should 
be seraped.or ground bright. Place’ in the 


furnace, leaving the door open, and have at 
Teast one third of the cutting edge inthe open. 
Tina few ents colors will appear and slowly 
travel toward the edge. When the edge is 2 
dark purple, quench the tool in cold water 
Tastead of watching the colors, one may try 
the edge with a sharp fle and-quench when 
the fie stars to take held oF cut. 

“The same procedure s used for wood eh 
ah xcept tt the oo is quenched ata dark 

T's large number of similar articles are to 
be rene the rt way i to harden them and 
‘hen cool the foraace to the proper tempera 
ture, found by tral, and note the reading on 
the pyzometer setting the burner to hold that 
heat Extreme eave should be taken in tem- 


sample first. 

‘When practical, obtain. the temperature 
data ofthe stel from the maker 

‘Never leave the shank ofa chisel hard, Not 
gly wit po he head ofthe hammer, bat 
i'2 apt to chip and dave splinters ito Your 
Taga and oe i ‘4 

When quenching a tooh plunge it stright 

down in clean cold water and hold it in one 
Poston until it kcal. Dont move it around 

it you overheat apiece of sed, don't cool 
to the erital temperature and then quench, 
‘Aitow the steed to cool slowly’ im sand oF 
Slaked fime and when cold, reheat to proper 
temperature 

Tf you wish to cool a piece of toot ste 
witout hardening. etch i soapy water 

‘you want the tool very hard, quench in 

saturated solution of salt water: fot extreme 
fhardnes, quench in soldering aid. £1 
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Welding Rod Halder 
and Mask 


1 good mosk is essential. 11 
Gvrovialet rays ond his face 


Pop. Sci. Monthly 1937 
By 
KENDALL FORD 


Fig 


EFORE the homemade are welder 
‘eseribed in the two preceding ar 
Ucles of this series can be put 
Into operation, it is necessary to 

make a holder for welding rods and @ 

mask, 
Holder, Obtain round brass tod 

by 15 in. Cut a piece 1 In. long for the 

end piece (Fig. 10) and drill ax shoven 

to hold welding rode up to 1 in. in di 

ameter, If it is desired to use larger 

carbon rods, provide an additional end 
piece 


Cut down one end of the 
brass rod to-a diameter of % In. for a 
distance of 1 in. and thread as indicated 
The threaded portion should b 


Rear view of the mask, showing gloss rome 
nd hecdbond. The drawings ore gives abe 


at the wered flexible wire not smaller than 
end piece and reach the farther side 0 in the lug & t with the 
the i-in. hole. File the opposite end  transforme 

fof the long rod flat, and dri and tap Mask. and face 


for a machine screw to hold the lug of must be pr cannot 
the cable be too strongly ‘The ordi 
Provide a wooden handle with a tz-in, nary colored glasses such as are used 
hole through the center, and add fiver for oxy-acetylene welding are worth: 
Or asbestos-board guard. A piece of less in preventing the harmful ult 
regular welding cable should be obtained violet arc-welding rays from injuring 
to connect the rol holder with the the eyes also protects 
transformer as itis more flexible. ten particles of metal 
Connectiny Lug Jor Work. Drill and inually fying from the arc 
‘shape the lig from round copper rod Obtain 1/32-in. thick fiber, 16 by 18 
fg by 3 In. as In Fig. 11. The side to in. and cut and drill as in Fig. 12. Bend 


be clamped next to the part being web 
fed should be fled perfectly fat 
Insure a good contact. Solder rubber 


g the dotted lines, but not sharply 
the fiber is apt to crack. Rivet or 
hott at the "The special glass, 


2 by 4 in may be obtained from dealers 
in welding muppltes. Place a plece of 
Clear glass on each ide of the! colored 
flnss. "The outside plece will become 
pitted and will have %o be replaced o¢- 
Easlonally. A glass-holding frame may 
te made’ as in) ig. 33 from 20-gauge 
metal, Fasten it to the sber with small 
machine screws 
TAppronimately 3% ft, of 20-gauge 
spring, brass "tn, wide ‘will be. ree 
Guired for te headband 
‘rig. 26). “The maak ts 
hipped on the extended 
fnuchine. screws onthe 
hrengband and hekd with 
Knurled or wing. nuts. 
‘This arrangement en: 
ables the mask to ‘be 
swung upward. for ip. 
specting work, Before 
the headband ts fastened 
tothe mask, wrap. it 
with ‘several layers of 
Totton tape to pad aay 
sharp edges 
Operating the Welder, In order to 
give preliminary tryout, connect the 
Fenetance coll in gece withthe trans: 
former tothe supply lines Since the 
Fenctance coll limits the amount of cut 
ent Bowing through the transformer, 
ls advisgbie to Mave ail of the reac: 
tance winding In. the’ cieult Unt the 
{ier necomes familiar with. the" proce: 
dure, Later the leads may be connected 
{a the reactancecoll terminal that will 
siiow the proper amount of current for 
S tiven job totow, Bor the sake of unt 
{ofnity. the $0.1 terminal on the rene- 
{Shee coll shouid be Teft connected to 
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ther gauntlets 
{tion against burns. Clamp the cop- 
per lug to a scrap plece of steel, place a 
Pointed earbon odin the holder, and 
Practice ‘striking an are. Ifa regular 


‘kind of welding. Tt ts dvi 
fe a supply of each on 
angling from 1/16 to 3/16 In 


Homemade rod holder 
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‘pegligible amount of current 
from the line when the are Is not being 
Used. Each particular Job will require 
fa certain amount of current and acer 
{ain size rod to do the work sai 
Hy. "AS the size of the Job increases, 
that 1s, the depth and the width of the 
weld, more current will be drawn from 
je secondary. with a. proportional In- 
tease in the current flowing Urough 
the primary. That fact should be kept 
In'mind when connecting the welder to 
the supply tine. 

‘Where the supply line is No. 14, the 
‘current should be regulated by means 
‘of the reactance coll #0 that the tran 

jrmer docs not draw eurrent in excess 

‘which the line Is fused. Where the 


‘ly line ty No. 8 oF larger, the trans- 
Former may be connected directly to the 
Tine for the larger jobs, without the use 
of ‘the renctanes. coll” When an alter- 
trating current of 220 volts Is available, 
the transformer wil draw just half the 
‘current it would draw when connected 
fo iio volte, with the same output from 
the secondary. This permits a smaller 
tlze line to be used for supplying the cure 


‘bon rods may be used for cutting 
and. welding metals other than steel: 
‘Since carbon rods eause the steel to be- 
come ble to 


How to 
construct 


Srous 
ecwvans 


A LOW-COST MACHINE 
THAT CAN BE 


Spo 


ERE ts a small 
‘spot welder 
you ean build 
‘at a cost that 


4s but @ fraction of the 
price of commercial 
pot welders of similar 
capacity. The writer 
obtained the necessary 
materials for about 
fourteen dollars. The 
uunitiscompact andport- 
fable, and ita adjustable 
leverage and spring: 
tension features make 
it adaptable to an ex- 
tremely large variety 
of welding jobs. 

‘While in no sense a 
subatitite for are weld- 
Ing*, this spot-welding 
equipment is a valuable 


aPortable sux 
Spot a 
Welder 
at 
Low Cost 


adjunct to any bome 
Srorkatop. Tt is par: 
Ucalary useful tn Jots- 
lng together metals 
that are too light for 
fy other form of weld- 
ing. but Its application 
Ties not in hat eld 
Alone. Scores of points 
Gn the modern automo. 
bile are spot-welded to- 
gether where they were 
formerly held. with 
serews and bolt 

Spot welders oper 
ate on a somewhat Gif 
ferent principle from 
are welders. In are 
welding, the beat geo- 
crated by the are causes 


Geomonn? LUGGED INTO ANY 
"6 ALTERNATING-CURRENT 
OUTLET 


RaiN sous 
COmPEa TIPS MACHINE BOUT 


sumblyond dated 
oF presre orm 
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Forming the secondary 
coll oroued © we 
Beck The winding 
1 cnneolad 
‘hin coppe 


quired for the arc welding transformer. Sipe of 
‘Kasemble the core, as outlined for the 


, June '37, p. 69). 


welding transformer were placed on 
‘opposite legs to cause a uniform varia- 
tion of the voltage with the current. 


In the case of apot TT 
welding, the cur- it 
rent will be nearly List 


Constant for a gh i 

‘weld, no. the wooo | | 
Yottage variation HANOXE | | 
heed not "bec i 
sidered. | 


For the low- 
voltage econdary, i 
obtain enough : 
ripe of copper'% steazs00 |] 0] 
fn, wide to make a FASTEN Je 
tack % in high. aiverson [i 
crn 
scat 
“eB Tha ston sy be. cup bom 0 nga sheet of soppar if 
riba rio tier) 
Wownner 
‘on | 
| gue 
ce 
or 


‘The stripe should be 8 ft. long and may 
be No. 20 gauge or smaller annealed 
copper. The gauge is of no importance 
provided there are a suficient number 
of pleces to make the size of laminated 


The secondary cat ore covered with cotton 
Her being Boltlapped so there are two. th 


conductor required. If copper strips 
fare not obtainable, they may be cut 
from a larger sheet of copper. 

Provide a wood form, 2% in. square 
fand 8 in. long, to serve as a winding 
form for the secondary. Bind the strips 
together with strips of friction tape at 
feveral points along thelr length— 


tightly enough to hold them in place 
‘but not #0 tight as to prevent a move- 
ment of the outside strips as they are 
‘wound around the form. Clamp one 
fend of the strips to the wood form, 
place the form in a vise, end upward, 
‘End wind six complete turns around the 
form. As each turn is wound, the 
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fides and comers should be hammered 
to shape with wood mallet. 

Remove the coll from the form and 
nook each end over a nail driven into a 
board, #0 that the turns will be sep- 
‘arated for taping. Compute the length 
fof the necemsary leads at each end of 
the coll and cut the remaining strips 
of with tin snips. Begin taping the 
eada near the end with cotton tape and 
follow through the coll to the opposite 
fend, ‘The tape should be half-lapped 
fo that there will be two thicknesses of 
tape on the coll. Tape the turns to- 
gether, lengthwise through the coll, and 
Cover with shellac or insulating varnish. 

‘Drill %-In. holes in the ends of the 
coll leads #0 that they may be extended 

‘shown in the drawing. Place the 
fecondary coll over the core leg, with 
tthe Tends at the top. Insert the remain- 
Ing core laminations, clamp the core 
together, and place on a wood base 
Provide a. %-in. top as illustrated. 

‘Two pleces of 1h by ,1i4-in. angle 


ectrode arms 
Shombled to for 

ngle compact unit 
cally cerled bout 


ten 


fron, 12 In. long, will be required for 
the electrode brackets. Tt will be nec 
‘essary to insulate the rear bracket from 
the tie rods with pieces of ber tubing 
‘and fiber washers. 

‘Obtain a piece of 214-In. channel iron, 
6 in, long, for the bottom electrode hota 


er, and drill two ‘-In. holes in one end 
to bolt it to the front angle iron, and one 
-In. hole in the opposite end to hold 
the bottom electrode in place. Cut a %- 
im. hole through the fat part of the 
channel iron, through which the trans- 
former lead ‘may pass. Bolt the 6-in 
Plece of channel iron to the angle iron 
with fu, iron machine bolts, % in. 
long. Extend the secondary lend to the 


ening the 
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end of the channel with the pleces of 
‘copper strip that were cut off the sec 
ondary coll, and drill & 9/32-In, hole in 
the end of the lead to line up with the 

-in. hole In the channel iron, 

Take two pieces of flat steel, %4 by 1 
by 51g in, bend at right angles, dri 
where indicated, and bolt to the rear 
langle fron. Obtain a plece of 1%-In, 
‘channel iron to serve as the upper clee= 
trode arm, and drill where indicated, 

"To allow for variations in construc 
lon and assembly, it is advisable to 
forego drilling the hole in the end of 
the arm for the copper ip until after a 
trial atsembly, 


‘The copper tips should meet perfectly, 
because @ variation in either the upper 
or lower arm would tirow them com: 
pletely out of line. 

‘Ain. laminated 
channel irom by me 
machine serews, extends several inches 
beyond the end of the iron, where it it 
connected to the remaining secondary 
lead with flexible braided coppers % In. 
hick, such at is used for connecting 
rushes on large generators, ‘This can 


THE SURVIVOR Vol. 3 


‘usually be obtained from motor repair 
‘shops, but if It lg not avallable, the top 
ead may be continued ina large loop to 
the secondary col. 


‘THE upper electrode arm to secured to 

the fiat stecl angles by means of & 

s/léin, threaded rod, which also serves 

to hold the press 

pressure arm co 
‘of 1In. channel iron, 16 in. long, 


Di 
Grilled and shaped as shown In the de- 
tail drawing. ‘The Bat portion of the 

Tron is removed for a distance of 


“where Indicated. Additional holes 


‘may be drilled in the sides of the arm 80 
{That the position of the round steel plece 
may be moved to change the leverage 
Drill @ wood handle to allp over_a sctn 
round ron rod, which is secured to the 
‘drm with rivets or machine screws, 

"An automobile valve spring with & 
tn. pipe cap to hold Wt in place provides 
the Renslon for the upper electrode a 
‘A Yen, machine bolt, 1 in. Jong, should 
Be threaded Into the bottom of the pipe 
‘cap and Inserted Into a hole in the wood. 
fop. Several holes should be dri 
the top a0 that the spring may be mov 
to change. the tension.” Valve springs 
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from small cars At the pipe cap very 
snugly, and with the springs from larger 
cars it may be necessary to remove the 
Uhreads from the pipe cap. 

"The copper tips are secured to the up- 
per and lower arms by means of %-in 
Brass machine bolts. If only the current 
‘carrying capacity were considered, the 
copper Ups would not need to be any 
larger than the laminated copper lead. 
However, considerable heat is generated 
‘at the point of contact so It is advisable 
to make the copper tips larger to assist 
In dissipating the heat. The tips shoul 

‘isin. point, and si 
FS 


pered. ‘The ends of the tips should be 
Kept clean and fat, which may be ac- 
‘complished by Sling between the points 
‘with an ignition fle. 

‘Since the amount of current required 
wil vary with the thlekriess of the Pleces 
Of metal ‘being welded together, some 
means of regulating the current through 
the primary of the transformer will be 


necessary. ‘The reactance coll described 


with the are welder, (PSM, July ‘1. P 
Hi) will allow the current to be varied 
Over a wide range and it may be used 
with “the spot welder without any 
changes. Like the are welder, the spot 

der may be Used on either 110 or 220 
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volts, alternating current. The wiring 
Glagram shows how the coll terminals 
fare brought out to the terminal strip 80 
‘hat they may’ be used in parallel for 110 
volts, oF in series for 220 volts, 

"When Using the spot welder, the two 
places of metal that are to be welded are 
placed on the point of the lower copper 
flectrode, and’ the upper electrode ts 


high resistance to the current flowing 
from one copper tip to the other, the area 


‘around the copper tips will quickly come 
be 


‘which releasing the pr ‘arm 
will cause the copper electrodes to 
ring apart 


TO MAKE  satiatuctory spot weld, the 
‘metala should be clean and free from 
scale, and be of material that has a high= 
fr resistance than copper, such as tron 
for ‘steel. Copper could not. be weld 


‘of metals until he become 
the amount of current anc 
required for any kind of weld, 


‘pressure 


EFFICIENT 


Arc Welder 


From Popular Science 1987 


In this age of st 


Built Cheap 


I, welding tokes its place with gluing os one of the 


most common and universally useful operations. If you work with metal, 


you should have welding fax 
‘equipment you ne 


Welding me 


ftiageutest sitcaie, The mane aed rod bolder wal 


ies. Fortunately, you can make most of the 


By Kendall Ford 


inte any ordinary 
“desrises att 


ERE is an inexpensive homemade 
wre welder that can be plugged 
into "any ordinary” alternating- 


Crrent circu ay cally "a8 th 
ects iron, Its adaptability to a wide 
fange of obs makes R equally stable for 
ielhome workshop ofa commercial repaie 
Shops and twill perorm as satisfactory 
fs"Tommercial welders" costing several 
ting uch pei dieters 
‘ilowing for variations inthe pric of 
the materials ia diferent sectiont of the 
County, the con should not exceed fitexn 
Solar’ IF salvaged materials such as 
ad screws ae avaliable, 
ry to purchase ony the 
eating, the 
Cost may be reduced about a dollar and 

Eig ' ; 
For altemating-current_ are welding 
cher stag tansformer or an auto: 
ansformer fused. Although somewhat 
theaper to bul the autotransormer may 
five the operator a diuagreabl, if oot 
EEngerous shock unless Re takes the pre= 
<aution of connecting it tthe 
fine ina certain vay. This fs 
particularly true when the sup. 
Piy-line voltage 1s 220 vale 
$Thctraasoxmer tobe described 
is of the straight ansformer 
type, that i, one having sepa 
safe’ primary and. secondary 
‘ringing, which ‘eliminates any 
Pousiiy” thatthe operator 

Wal zeceive a shock, 

Brey the principle of are 
sgn seed pone ack 
that when the eécsode i brought nto 
Contact mith the atl to be welded and 
then drawn s show distance anay, the are 
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formed between the pont of contact and 
the electrode wil catue the temperature 
ff the immediate scea to rise 10 aboot 
sto" degress Fs This tremendous eat 
ues a pool of malten meta to form, 
stich, wien cooled, joie the pats fa 

‘hoes of trodes may be wed in 
arc welding, each of which has its own 
Applications, ‘The metal type supplies the 
metal Tor the Weld, whereas the carbon 
{ype merely forms'the ac ¢0 which weld- 
igvcods must be fed 

Srv transformer to be described has a 
normal rating of 2 500 walls and an over~ 
Toad rating of approximately 4,000 wats 
for short eriods of time, Approximately 
£0 i of No. 26 gauge translormer Iron 
wl be requited for the core, This may 
Usually be btained from the salvage yard 
the lcal power company. If transtr- 
tet iron is ot avilable, Sovepipe ion, 
table td shops my be abated 
‘Approximately 45-4q {twill be requires 

Since the sie ofthe shee of ion aval 
able'n eltber eae wil not cut up evenly, 
Mlowance for waste will have tobe added 
to te amounts mentioned, To ease stove: 
Pipe iron is used, iti advisable to coat 
Ech separate piece with thin shell and 
Allow ito dry‘betore using, 

‘Cu the fon tothe les shown fn Fig. 1, 
and provide enough of each tze to make 
two Stacks, each in, high when pressed 
Closely togetiee, Divide the longer core 
pleces, oF laminations, into two. equal 
Sacks, and form nto” core sections as 
shown in Fig 2. temporary form may 
iemade by diving mall ito board. The 
tnd nalls shouldbe the Tength plus the 
Wwdth ‘of a Tamioation apart, of 1 in. 
When fatfof the longer Tamiations have 
teem alterately stacked, pres them to- 
fether and wrap the strips Of fiction tape 
found the section, 

‘Remove the lamination from the form 
about Ila of the sold portion of the se: 
tion extending beyond the jaws ofthe vse 
‘Tape the sold orton of the core by mov- 
fing the whole section outward from the 
ite aboot 1 iat atime, Take the taped 
Section from the vise snd wrap it with an 
Aidoaal layer of friction tape. Repeat 
the operations. with the remaining long 
laminations, and" coat each section with 
Shellac Before the shellac dees, cover the 

ow the winding form is ued 
a pay al 


taped portion of each section with a layer 


oF regia insulating cloth or tae. 
The windings consi of (ro 
coils aa four secondary col, al wound 
wth No. 10 D.C. (double cotton-cov- 
Tred) wire, of which approsimatly 36 I. 
Fa Se ete 1a ed 
‘ig. 4 that each group of windings is con- 
necied in parallel, which, permis us 
ee of fae tat Can teeny wound 
nd makes posible more. eficient ar 
Tangemeat of the cols on the core. If 
single cols were used, the primary wind- 
ing would have (o be No.7, and. the 
Secondary No, both of which would be 
fxtremely,icalt wind. With. the 
Deimary ‘divided into two sections, the 
Etre aya gl on 
ts or 270 volts simply by changing & 
connection at the terminal strif ~ 


Since the primary col are jus as 
‘wide as the secondary coils, the wood cen- 
ter of the winding form is in two sections 
0 that one of them may be used when 
winding the secondary coils. 

Place a piece of small size wire or strong. 
string in each slot in the center of the 
winding form to serve as bindings for the 
completed winding. Wrap the center sec 
tion of the form with several layers of 


mary 
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thin cardboard and insert about 10 in, of 
the No. 10 wire through the hole provided 
fn the side of the winding form to serve 
Tead. Place a short piece of pipe 

se, insert the shaft of the winding 


i 
form into the pipe, and proceed with the 


of the coil, 

‘The tums should be placed on, evenly 
‘with enough strain to make the wire fol- 
low the square outline of the winding 
form. If the winding is put on loosely, it 
‘will tend Co assume’ circular shape and 
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take up more space than it should. The 
coils may be wound either to the right or 
to the left, but in either case they should 
all be wound in the same direction. Two 
‘oils of 210 turns each will be required for 
the primary, and four coils of 140 tums 
each for the secondary windings. 

‘As each winding is completed, bring the 
ends of the te, wires or strings together 
‘over the col, take the winding form apart, 
fand remove the coil from the form. Tape 
the coll, in and out through the center, 

‘with cotton oF linen tape. 
Leave the cardboard in 
the center of the coll io 
place, but remove the te 
Wires’ as the taping pro- 
ceeds around the coil. 

‘Since the insulation on the ends of the 
coils is apt to become frayed during the 
Assembling of the transformer, it is ad- 
Visable to place short pieces ‘of cotton 
Sleeving, such as armature winders use, 
over the leads of each coil, Give each 
taped coil a coating of insulating varnish 
or shellac, and allow it to dry. 

Set the completed core sections on end 
and insert one half of the total number of 
short core laminations in such a way as to 

join the two sections together. ‘These 
laminations are placed alternately, similar 
to the longer ones, as indicated in Fig, 2. 

‘The cols are placed as shown in Fig, $30 
that those on one leg of the core will have 


saw suots 
STAs 


their windings running in an opposite di- 
her leg. of the 
he coils with 


rection to those on the 
core, Iti advisable to mi 
fn arrow to indicate the 
fend lead of each to facilitate connect 
the colls to their terminal strips. 

the coils ate in. position, the remaining 
core laminations may be'placed between 


Arc-Welding 
Outfit =... 


POPULAR SCIENCE 1937 ce in place, 
How to mount the transformer and makea ‘25 %.c2"es 
reactance coil for regulating the output 


snus Game ae Gua Ce wl es 
plug-in are-welding outfit has been Four pieces of 1-in. angle iron, 12 in. im: thick, should be used to protect the 
ets rrr rs hee oes te of es oer Li i vl ed te pea 
ela pc ea epee ale 
Te ema tek eee es Sas eer es See ceetne ee 
rate ecgh reggie lomat lcd regal rag clade oe Pin 
Bh Srooee ae ees Oe Ma elatied Chain Mea ne aia 
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strips to ft over the tie bolts, with ter- 
minal screws as indicated in’ the same 
drawing and illustrated in, three photo- 
faphs on this page. Four Yé-in. brass ma- 
Chine serews will be required for the pri 
mary terminals, and eight for the second- 
ary terminals, 

"The secondary terminals are in two 
groups, with the four terminals of each 
troup bridged together with strips of No, 
20 gauge copper, 34 in, wide. The leads 
from the secondary coils should be a 
ranged in (wo groups, the starting leads 
{none group and the end leads in the other. 
Connect the starting leads to the terminal 
screws marked 7 on the diagram of con- 
nections (Fig. 4, last month), and the 
‘nd leads to the terminal screws marked 2, 

"The primary coils are connected exactly 
‘as shown in Fig. 4 because that arrange- 
tment enables the coils to be connected in 
parallel for 110 volts or in series for 220 
Yolts, It fs essential that the coils be 
placed an the corso tha thei windings 
bre in the proper direction and that they 
be connected as indicated, otherwise the 
Currents flowing in the coils will not be 
{n' opposition and the transformer. will 
not function 

If the builder is in doubt as to the cor 
rectness of his connections, he may make 
the simple test shown in Fig. 6. With the 
secondary coils connected in parallel, no 
Current will fow between sitar ends of 
the coils due (o the fact that the current 
flows to or from the terminals of all coils 
at the same instant. Where the connections 
ff a coll are reversed, current will flow 
from ‘one ‘oil into another because the 
current set up in one coil is in the oppo- 
Site direction, with respect to the tet- 

als, to the creent setup in the other 

"To test the coil connections, leave the 
tends of the secondary coils free and con- 
nect one primary to & 110-vot line. Co 
ect lap (the starting leds of, to 
‘oils, and.touch the remaining two legds 
together, If the lamp fails to light, the 
leads are correct and may be connected 
to the proper terminals. If the lamp lights, 
it indleates that a starting and an end 
lead have been reversed. 

Onan fncorect connection the com 

ined voltage 0 
two coils, or 140 
volts, will flow 
‘through the lamp, therefore i, will light to 
tore than vormal brllancy. However, if 
ISighted for fst a short tie, the lamp will 
fot be damaged. Tot the reining cals 

Where it 6 found necesary to splice the 
wher wi the oi a the tr 
Mrinal it maybe done by removing the 
Insulation from each wire for about 1 in 
fd binding the two ends tonether with = 
Inver of ne, wire, after which the splice 
shouldbe soldered ‘and taped. 


[TWILL be gota that the deen of the 
Uuansformer departs from the conventional 
method of placing the primary coils on one 
Teg af the core and the secondary cols on the 
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TH 


Wee 


‘The reactance, coll aad 
PM eined “ot Tentng 
fhe enantormer winds 
Ae Ste shows at ett rape 


ly 


| 
finite 


ibe The method irate follows com 
mercial practice and provides satisfactory a(agt 
‘ollage regulation, which i quite exental "agit 
in an are-welding transformer. me 


AS Specified in the previous article, the 
transformer has a normal rating of 2,300 
‘watts and an overload rating of approximate 
Ty 4000 watts Due to the fact that the cur 
rent required for various. welding jobs ill 


~ 


Ae 


a ey 
Fhovided ts remlate Th cate of the te FF ast 
Fever Ot sete srtots rable, chs Te 


‘movable core section or taps on the pie 
mary cols, a separate reactance coll seemed 
the most practicable. ‘This method eliminates 
‘complicated col conections and gives 2 more 
‘Ompact transformer un 

‘The reactance coll shown in Fig. 7 and 
the photograph immediately. below it. The 
Same method of assembling the core i used 
Ssith the transformer The sizes of the 


i VES AND SAD 
Lk Pe 
ge a8 


ered) wire on the cove section and bring out 
S“tap"as shown in Fig. 9, Continue the 


fore laminations are given in Fig. 8 APHPON” winding, vith a tap brought out every 24 
imately 38 Ib. of transformer iron will be urns, tintil 180 turns have been ‘wound On 
required. the core, sa 


Gace taps are to be taken from the wind 
fing, it wil be easier to wind the wire directly 
fon the core rather than on a form. ‘The core 
Section should be well insulated be(ote wind 
ing to avoid any” pos 

coming, im contact ith 
tums of No. 8 DCC, 


EMBLE the core and clamp the ends 
together as shown in Fig. 7, Provide 8 
terminal strip and: connect the ends of the 
oll to terminals 7 and 7, with the interme: 
‘iate tape connected to the terminals between, 

‘Approximately 10. 1b, of wite. will be te 
Continued on Next Page 


‘The complete reactance cll, which 
speed avery twenty. Sve terse 


Ae top: See secip of the ta 
Seater: Primary terminal stip, ee connected 
site Boom: Por mao volts Lett: Mating «| 
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aquired for the reactance col. If i is desired 
{bse No. 10 wire for the coll, the wire 
Should be doubled, that i, two strands should 
bbewound 1m at once. This makes the wind- 
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ing a little more dificult, but it permits one 
Sue of wire to be used on both the trans 
former snd. the reactance coil If No. 10 
wire 1s wed, the length of the Sin lamina. 
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tion shown in Fig. 8 should be increased to 
Gln. to. provide addtional winding space, 
Stith a ‘corresponding increase in Ube length 
Si the snglearon and band-iron clamps 


AUTO TRANSMISSION SERVES AS WINCH 


Popular Science Monthly, 
October 1996 


BY USING « junked auto transmis- 
sion, a convenient and effective 
hand winch for hauling and hoisting 
‘ean be made, ‘The one illustrated was 
‘designed specifically for use in pulling 
1 rowboat up. a long beach onto a 
dock, but can be used also for lifting 
heavy loads and other similar work 
Tt was made from a small transmission, 
‘but for heavier work, transmissions from, 
larger cars could be selected 
“The three shifts from high, second, and 
ow adapt the winch to light, medium, and 
heavy loads, These changes can be made 
very quickly. When there is no load on 
the drum, the shift can be put in neutral. 
the rachet released, and the rope reeled off 
without turning the gears 
‘he drum, shown in Fig. 4a he sketch 
was made {rom a piece of in. pipe, 
threaded at both ends, with two I-in. oor 


ffanges. The length of pipe is determined 
by the amount of rope or cable to be used 
‘on it. In order to get the flanges to screw 
fon the pipe for their full depth, it is 
necessary to cut the threads on the pipe 
‘smaller than standard of to tap out the 
flanges. In the 

mechanism shown, 8 1-in pipe was wied as it 
Just fitted over the end of the transmission 
driving shal. 

’A in Fig 4 is the Mange next to the trans. 
mision, and C's dik of hard wood riveted 
{o-d, both cat with notches for the ratchet 
‘The two are riveted to a sheet-metal disk D, 
which in the present case was made of No. 15 
age black ictal, 052 in. fn dlameter. Flange 
Bat the outer end of the drum is riveted to 
2 ma da a 

‘Ashore piece of Ii. sbaft Bs driven into 
the drum spindle to form an outboard bea 
Ing supported by the bracket shown in Fig 
3. The drum & attached to the transmission 


driveshaft by means ofa $/16-in, pin through 
hho G, whieh f dried through the pipe after 


1 it has been foreed onto the shaft. 


Figure I shows the metal block with a pin 
for the dog in Fig. 2 ‘he holes in the block 
were dried ant spaced to it stud bolts in the 
iransmision casing. The block would have 
to be designed iferently for, some, other 
transmission, Dut in any case should be at~ 
{ched rigidly to the easing im such a way 8 
{o allow the dog to, engage the ratchet eth 
‘The removable erank was made from a start- 
ing rank by welding an a square socket that 
flips over the square end of the shaft enter- 
ing the transmission. —Groxcy B, Coupes, 


HANDY 

ACETYLENE TORCH 
FOR 

HOME WORKSHOP 


Popular Science 
December 1998 


CETYLENE has many uses in the home 

warkshop and is not costly if 3 simple 
torch, similar to the one illustrated, is coo 
lructed. ‘The outht wall do brazing, solder 
ing, annealing, sweating, and many other op= 
trations which require heat. Tt is not a weld 
ing outit as pure oxyzen 1 not used, the air 
being sucked in by wing the principle of 
Bunsen burner. 


My apparatus consists 

size acetylene tank 6 f 

the torch. T.picked up 
‘2 dollar, and 


the one iMustrated was made for a dollar. 
‘The toreh’s tip may be made smaller by fist 
Twating it or the end may be plugged and 
tien drilled to suit Your needs. A coupling at 
teach cod of the handle keep it in place. Six 
Wivsin, holes are deiled fn the Jen. Pipe (0 
admit the air-—B, W. MOWNT, 


‘This actpiene torch is not a welding out. 
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OLD MAGNETO PROVIDES PARTS FOR BUILDING 


Small 
Workshop 


Compressor 


By H. L. SWAN 


Popular Science Monthly, November 1996 


ADE entitely out of scrap mate- 
tials, the small compressor illus 
AVA rated will raise « pressure of 25, 
1b, pee #9. in, in a 6-cu. ft. tank in 25 mine 
tues, which is ample for the average small 
gas torch, ‘The consumption of line-shaft 
power is very small, an important consid~ 
tration in many small shops 
‘Construction of the compressor is clearly 
shown in the photograph and large draw- 
ing below. Simplicity is the keynote ofits 


ncnero conract ancanee 
Grainets) fon cane ose 


WHR 
a enous ames 7 N 
TIE ME aN 


Ye 


2(|| @. 


construction throughout. The magneto 
Which supplied most of the larger parts 
was purchased for fifty cents, 

‘The method of procedure will be gov- 
cerned to some extent by the type of mag 
neto available. Assuming the Rear housing 
to be of cast iron and the end bearings t0 
be of brass, itis a simple matter to saw 
and file out the gear housing to fit on the 
fend bearing housing as shown, The two 
are fastened by- a machine screw alter be- 

sweated together with soft solder, To 


do his successfully, the cast iron must be 
thoroughly cleaned and well tinned, The 
axis of the shaft hole in the gear housing 
tmust be kept parallel with the finished face 
Of the bravs base, Do not fasten these 
parts together permanently at this stage, 

‘Chuck the base in the lathe and bore for 
the cylinder, ‘The size depends upon the 
bushing used for a cylinder, but the draw: 
ing indicates the proportionate allowances 
torbe made for shoulders and the like, 

The next step is to turn, bore, 
the eylinder to an inside diameter 
twit other dimensions to suit the actual 
Dushing availabe, 

The’ cylinder bottom is 
place after fiting the simph 
Make the valve seat very i 
new ball. and tap the ball lightly’ on its 
i before asembling to inane a ht 

‘Mount the cylinder in the base and sole 
der as shown. Care must be taken to see 
that the bore is at right angles to the fin- 
ished face of the base. Note the aluminum 
Cooling fins, which can be turmed in the 
form of washers and threaded on the cyl- 
inder before mounting, with aluminum 
separators between them, 


‘The piston is built up from #4 in, sheet 
aluninum eut into disks 74 in. in diameter 
Sind riveted together, The rivets must be 30 
placed that they will not interfere with the 
Ting grooves or the piston-pin hole. The 
Jnlet valve in the base of the piston is re- 
tained with two turns of very light steel 
Spring sprung into a groove just above the 
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valve seat, The ring grooves are tumed 
1/16 in, wide and 1/16 in. plus .002 in 
deep. The rings are 7% in. in diameter and 
41/16 in, thick, split at an angle of 45 deg. 
‘and sprung over the body into place, care 
being taken not to deform them. 


‘The connecting rod is also built up out 
‘of the Jin, aluminum sheet, two pieces 
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jveted together through the center 
section. The ends are Let square in ec 
tion 5 shown in the photograph and are 
fitted with bronze bushings for suitable 
pins, a8 indicated in the drawing. 

(Care is necessary to insure that all joints 
are ait-tight, because with such a small dis- 
placement 2 very small leak will seriously 
ut down the efciency of the compressor. 
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‘The best running speed is about $00 rpm. 


‘The lightness of the oscillating parts and 
the comparatively heavy driving pulley, 
Acting a a Aywheel, reduce vibration to a 
‘minimum, but the braces shown are nec- 
essary to. give general lateral stifiness, 
‘They are bent out of 94-in. flat steel 34 in, 
thick, and fitted into place, 


ECHANICS who have examined 

this welding table regard it as 

the most convenient and prac- 
tical equipment of its kind they have 
ound outside of expensive factory intalla 
tions. Tt certainly has proved itself, in 
‘Valuable in daily service in the shop where 
it was built, From time to time various 
alterations have been made in it to im- 
prove the design, but the cost as low be- 
cause most of the materials used in its 
Construction were salvaged from the scrap 
fand junk bins. 

‘Many uses other than welding can be 
made of the bench. The large center open- 
ing makes it ideal for truing up warped 
disk wheels, as draw bolts can be inserted 
{rom underneath 

“The top of the bench was made from a 
large discarded gear wheel, One side was 
cut straight with the torch, leaving in. 
offsets at the ends. A {4-in. iron strap 
‘was welded around the remaining toothed 
perimeter, forming convenient "hooking 
pockets for accessories and also prevent- 
{ng the clothes of the mechanic from be- 
ing tora on the cogs. 

"The frame was built of 1554 


pipe, 


Welder’s 
Bench 


MADE FROM 
SCRAP 
MATERIALS 


lar Science Monthly, 
September 1996 


By 
Leslie Kinning 


et moving tee bench 


‘with strap-iron braces welded 
fon. The lower rails extend 
beyond the rear leg, bend: 
ing downward to’ form 
mounts for two iron wheels 
about 3 in, in diameter, 
Sich ae held onthe ane 
“with washers and cotter pins, 
The ¥4-in. pipes just below 

the top house rods which, 

when “pulled out, act as 

handles for raising'the table 
fon the wheels, after the manner of a 
wheelbarrow. It can then be moved with 
very litle effort around the shop, 


Pieces. of 
welded to the Ie 
Torm sockets for hame 
mer, wire brush, dust= 
ing brush, and chisel; 
and anangle ona low- 
er rail is a handy pro- 
jection for the ground 
‘lampofanare welder, 


‘The accessories 
shown are also most 
useful, “The can for 
electrodes. was_made 
‘of light tubing, the 
hhook enabling it to be 
hhung on the table 
‘edge at any" conven- 
ent point. The lite 
stand for propping work in an oblique oF 
Vertical position consists of a short Y4-in 
pipe welded in an iron bell and provided 
fwith 4 wing screw for clamping the vari- 
‘ous holders in place. One holder is T- 
shaped, the cross bar made of. 

iron with the ends turned up for catches. 
‘Another holder terminates in.a short an- 
fle iron forming a V; and a third is forked 
Forizontally. The one with the carriage 
‘lamp is valuable for many’ jobs. For cy: 
findrical work, the trunnions, which are 
bent from 34’ by 2¥%-in. flat stock, are 
handy. 

"An added convenience is the vise stand, 
used in conjunction with the table. The 
base of this one was made from a junked 
‘manhole caver, and the column from scrap 
tubing, A piece of 3/16-in, sheet stock 
‘welded 0 the top and pierced with holes 
Yor bolts carries a machinist’s vise with 
jaws about 4% in, wide, 


Continued next page. 
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Ouse 
Socxes 


Welding Fable 


Stond and Qecessortes 7) 2 
“for Welding Table 


sour se 
weet 


Bi 
| 


é 


Sg pire woxore. 
FoR cRNTON 


ruse 
Dise Stand. 


FoR GrouNo 
“cum 


How the table is made 


nv wupport the vi 


By W. C. CHENEY 


Popular Science 1938 


‘TEMPERING and melting furnace 
that uses Diesel oll for fuel may be 
‘constructed for less than five dollars 

iy following, the accompanying illustrations, 

Although intended peimarily as an annealing 

fad tempering furnace, it may be used also 

for smelting samples of ore and for making 

Small ron, brass, nd aluminum castings when 

Used with the air Diesel oll torch described in 

last month's issue (See Page 495) 

‘Because of the construction, whatever is 
placed in the furnace is heated by indirect 
Frat, which has obvious advantages. “When 
used with the ait Diesel torch, the beating 
chamber may be adjusted for an oxidizing, 
farburitng, or neutral heat, all of great use 
in shopwork. 

"The dimensions may be changed to suit spe 
ial conditions, but the furnace shown gives 
food results for a wide variety of work. A 


Furnace 


Sor use with 
DIESEL TORCH 


damper may or may not be wsed, depending 
upon the type of work, but when the furnace 
iS used for smelting ‘of melting metals, a 


Rear of furnace with opening fot torch, andy 


AN sausae vou 


Gai fo vooe 


damper ig of considerable value. The door 
‘must be faced with fre brick, and all brick 
joints must be Tight, with high-temperature 
‘cement between all joints. ‘The fire brick and 
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suitable cement may be obtained from lar 
bullding material dealers oF from furnace ri 
airmen. 

‘The furnace is covered with light sheet iron, 
and the joints are spot welded. Sheet iron is 
tied alto forthe stack, being welded and ex: 
{ended into the outlet opening of the furnace 
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‘The brickwork is made f 
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on slabs of fire should be placed as shown and in the same 


brick, sawed and filed or ground to ft. The proportion for even heat distribution. 


‘door may be made from a piece of '4-in. plate 
ff, asin the one show 
eal stove works 


faced with ire brick. The openings from the 
Combustion chamber to the heating charaber 


there is no convenient at supply to oper= 


purchased from 2 low ate the torch, a small compresor may be 
Tn ether case it must be raged up a illustrated at a moderate cos 


' Large Spike 
| Serves as 
2 Tiny Anvil 
ner tL a tole directly over a lg of 


your workbench, a railroad spike makes 
Jn excellent anvil Cor small Work, Saw 


| off the point of the spike, ebisel a hole 
toa depth that will leave about 2 in. of 
the: spike above the surface of the 
Deneh, and cut a hole in from the front 
| or the leg 20 that another spike can be 
| driven in to support the end of the vers 


SHOPMADF- 


Popular Science 1936 


Air-Diesel Torch 


GIV} 
By W. C. CHeney 


VOR safety, economy, ease of construc. 
lon, and’ intense feat the ait-Dicel 
torch has much to fecommend it. The 

‘one istrated uses about 1 Diesel oF 

Stove all a ho ‘may be 

almost anything that will supply a 

ff from 40 to 300 Ib. per square inch 

2 1/locin. hole, The torch 

er. prenure, bas no insurance 


feel oe 
anndt explode, starts without generating, and 
{fthe heat is confined, will met cast iron. The 


flame may be regulated from a sail fame for 
eating soldering iron to a blast 3. long 

Th the llstrations above, the fuel tank is 
attached divetly tothe torch, For general se, 


wéexing Yaive 


a 


INTENSE 


HEAT 


sac but the 
may be sed separately, i preferred, 
ction hove peovided to. supply” the 
en dhe buroer alone is wsed in this 
Wel about 4 ft, although 

fuel supply 


Wh torch (s used sepa- 

yor not, the burner construc 
the sane: The drawings give 
we details. Best rests wil be 


teal spice, as indicated in the drawin 


‘The mixing valve of the br 
i efficient. palntspray 
tse on plain work 


To light the torch, unscrew the 
fuel valve about two! try ight 
Piece of scrap paper, crack the ait 
Salve, and when a heavy white fog 
art from the burner, shove the 
burning, paper into the Yack open: 
ing of the burner. Regulate the ait 

and fuel so the flame burns with a slight 

‘orange-red tinge, This gives the greatest he 

Keep the burger well back from the work 

‘Most beginners make the mistake of Lying 

to-crowd the burner too elose 10 the work, 


‘To increase the flame, frst turn on more 
cil and then more ait. To decrease the fame, 
frat cut doven on the air then reduce the 
Te this method is not used, the torch i hkl 
to blow out, and i will have to be started all 

tthe mixing valve becomes plugged, open 
the fuel valve to or three turns, hold your 
finser over the outet of the mixing valve, and 
{urn on the air, The dirt will be deiven out 
through the suction Tine 
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ficiency im the Home Workshop 
Largely Depends Upon Good Layout 


PLANNING A WORKSHOP 


By Forrest H. Wells 
THE HOME CRAFTSMAN. 


HOTOGRAPHS and deserip- 
quently published, but the great 
majority convey no helpful informa- 
tion to the man who must, lay out 
his shop in a room differing in shape, 
area, and incidental handicaps. Any 
special solution, applied to a single 
case, is not apt to be of mich assist 
fance elsewhere. However, _ basic 
principles covering the layout of all 
Shops. do exist, and their proper ap- 
plication will make the most of any 
Toom, vwhatewer its size, shape, or 
proposed equipment. The attache 
Sketch is purely illustrative; the prin. 
ciples discussed apply with equal 
force anywhere 
ere is much disagreement as to 
which power tools are the most valu- 
able to the home craftsman. As a 
matter of fact, the selection of ma- 
chine tools is always a personal prob- 
Tem, and each answer depends upon 
the skill possessed by the individual 
‘and upon his intended kind of work. 
or average work and for the be- 
inner, the most essential equipment 
includes the workbench, the circular 
saw, the band saw, and the sander, 
in the order named. 

Whatever machines are purchased 
and whatever the order in which they 
may be acquired, it is of the utmost 
importance to lay out all the shop 


W907 


floor space at the very beginning so 
as to allot places for all additional 
equipment concerning which there is 
even a faint hope of eventual pur- 


chase. It is inconvenient, expensive, 
and discouraging to be ripping out 
shelving, changing wiring or pipes, 


and moving machines and material 
racks every time a new piece of equip- 
ment is acquired. Space event 


Feaches a high premium in 
nine shops of every hundred, 
only sensible course is to allocate all 
the available space from the start, 
using a measured drawing of the 
room, and accounting for every door, 
window, pipe, and column. This 
course also permits a wiring plan 
which will incorporate all future addi- 
tions without altering the initial ar- 
rangements, Modern practice re- 
quires not only general light for the 
shop as a whole, but an individual 
light shining on the point of cutting 
at each machine. If a double outlet 
is planned for the proposed location 
of each machine, at a height of about 
four feet above the floor. both motor 
and light may be plugged in without 
festoons of cords, 

In the plan sketch, only one open- 
ing in the wall is indicated, and it is 
inserted only to illustrate a principle 
connected with the mounting of the 
circular saw. In practice, workshops 
have to be fitted 
are found, taking 
as they come. So far as possible, 
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‘machines should not be placed square- 
ly in front of windows, as the wall 
space just behind a machine ought 
to be fitted as a tool rack. A’ window 
in this spot also exposes the machine 
to the direct beat of rain, is hard to 
get at for opening and closing, and 
sully ives a glaring light. “These 
lisadvantages apply with especial 
force to the workbtosh, in, spe of 
the common practice of placi 

rectly across'a window." 

The whole secret of every success: 
ful shop plan is the provision of a 
lear path by which stock can come 
to each machine, feed through it, and 
come away. In all cases the path must 
not end at a wall so close that full- 
length stock cannot get into it on the 
‘one side, or get out on the other, a8, 
the case may'be. Where shelving or 
other machines’ stand in any path, 
they must be low enough for the 
stock to pass above them, except that 

rare cases a stock path may tun- 
nel through the stand of a high ma- 
chine. ‘The process of planning any 


shop resolves itself into the prow 
vision of these paths, and they in turn 
determine where each machine must 
stand, 


We therefore begin the allocation 
of floor space by considering the 
circular saw, whose operation de- 
mands greater clearance on all sides 
than is the case with any other ma- 
chine. The correct placement of this 
saw is the foundation of any success 
ful plan, In the home workshop, one 
is seldom called on to rip stock of a 
length greater than ten feet; allow- 
ing for that figure as @ maximum, we 
tentatively reserve the space in front 
of the saw blade for a distance of ten 
feet, taking a strip at least as wide 
as the table. Stock takes as much 
room to feed out from the rear of 
the saw as is needed coming in, so 
we also reserve a corresponding strip 
extending ten feet behind the blade. 
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At the sides of the saw table we re- 
serve an area for stock being mitered 
or crosscut, reaching no more than 
six feet on cach side of the blade. 
To the area thus reserved for the 
passage of stock there must be added 
a walkway around both front corners 
of the saw table. 

The above requirements thus call 
for a eross-shaped plot in a room at 
least 1234 ft. by 21 ft. with the saw 
blade at the exact center. So long a 
room is seklom available, and the 
average user must reconcile himself to 
working his saw at greatly reduced 
capacity, However, if the saw can 
be set in front of a window, door, or 
scuttle, as in the sketch, the opening 
will receive the outeed and allow a 
greatly increased capacity. If the s 
fee es ee lb kates 
seventeen feet long boards much over 

feet long cannot be ripped. It is 
jot usually practicable to set the saw 
in the exact center of a small room, 
as to do $0 would leave no room for 
fan adequate workbench or for an as- 
sembly. floor, 

Logic dictates a specific position for 
the workhench. To set it against an 
end wall would usually encroach upon 
space reserved to the circular saw. 
‘To set it anywhere to the rear of the 
sawblade would entail a great many 
extra steps as the worker passed be- 
tween sawtable and bench, x journey 
made many times during the course 
‘of most projects. Of the two re~ 
maining possibilities, to use the one 
to the felt of the saw would pat the 
vise into a corner, drastically reduc- 
ing the length of stock the vise could 
receive, Except in a very large room, 
it is scarcely possible to put the bench 
otherwise than where shown in the 
sketch, There is a further advantage 
jn this location. When a worker is 
hhandsawing stock in. the vise, he 
stands to the left of the workbench 
end by about eighteen inches, More- 
over, when he bends over for close 
inspection of his work, he requires a 
considerable. free space behind him: 
in fact he will bump anything which 
stands within 394 ft. of the vise jaw 
at full opening. Unless a room of 
great size is available, experiment will 
prove that it is practically imperative 
{o have the following clear areas ad- 
join or coincide in whole or in part: 
(C1) the stock space for the infeed of 
the circular saw; (2) the worker's 
pathway along the front of the work- 
bench; (3) the above-mentioned 
clearance for hand sawing. 
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‘The arrangement sketched not only 
concentrates the foregoing areas, but 
by the addition of certain operating 
spaces obtains an assembly floor 
roughly 7 by 8 ft. in the clear. The 
absence of such an area for assem- 
ling projects will cripple any shop. 
The space must be provided, and the 
best possible location is in front of 
the workbench. 


In addition to the usual woodwork: 
ing vise, the bench should be provided 
with one suited to metalworking. 
This should be set well toward the 
right end of the bench, and should be 
fixed on a peg mount so that it may 
be removed easily whenever a pro- 
ject requires clearing the entire bench 
top. The bench should be as lon 
as the space available will permi 
and in no case shorter than five feet. 
The width must not be less than two 
feet or handsaws will bump the wall 
when cutting stock in the vise, Shelves 
and tool racks should fill the wall 
above the back of the bench. The 
bench top should be as wide as pos- 
sible. This dimension will vary with 
the stare and reach of the users 
tod in, is a good average figure. 
TE musi be remembered, too, that 
various machines differ widely in the 


possible to feed stock to and from 
certain machines by passing it ov 

the top of others. This expedient is 
particularly needful in the cases of 
the jigsaw, the bandsaw, and the drill 
press. Ail of them may be called 
pon to operate at the extreme end 
‘of a long piece of stock, and the saws 
in particular require that the stock 
be swung across a wide arc for curve 
cutting. They require in front a fan- 
shaped clearance of such dimensions 
that the only practical solution is, to 
mount them with their tables, high 
so that stock may be swung back and 
forth above the tops of the remaining 


machines. It is for this reason that 
the tables for the foregoing three 
ought to be set at a height suited to 


2 standing operator. 
Naturally these high machines in- 
terfere with each other. and it fol- 
lows that they must be placed as far 
apart as possible with no two against 
the same wali. To emphasize this 
requirement they are sketched with 
especially heavy outlines. is 
of the bandsaw are the hardest to 
‘satisfy. In addition to the usual fan- 
shaped clearance in front, the use 
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of the bandsaw to put a curve down 
the edge of a long board demands 
the same clearance in front of and 
behind the blade as if it were a rip- 
saw. To work stock of maximum 
Tength the bandsaw must be set at the 
midpoint of one of the longer walls, 
‘The site next the bench is chosen, as 
the trip between vise and bandsaw is 
a frequent one, and their close juxta 
position is an’advantage. 

In the arrangement sketched, full 
advantage is taken of the high table 
of the bandsaw. The plane of infeed 
fies above the grinding and polishing 
group, and the outfeed is above the 
workbench, When a cut is run across 
the end of a long board, the stock 
‘swings freely above the saw-sander- 
shaper group, The operator's stand- 
ing space in front of the blade coin- 
tides with an area already cleared for 
Gircular saw stock, thus enabling 
duplicate use to be made of the same 
space. Likewise, the standing space 
to the right of the bandsaw blade 
coincides ‘with the operator's walk- 
way around the adjacent corner of 
the circular saw. Such combination 
tuses of the same empty space are the 
very essence of efficient shop plan- 


nit 

“Fhe high table of the jigsaw en- 
ables it to swing stock over the tops 
of all adjacent machines, provided the 
lathe is driven from behind or below 
the headstock. The lathe should be 
so mounted that its highest part 

‘usually the cone pulley) lies below 
the plane of the tables of the three 
high machines. A comfortable posi- 
tion for most operators will bring the 
lathe well below this limit. Note 
that jigsaw, bandsaw, and drill press 
all have standing room in front and 
con both sides, 

‘A lathe takes up not only the wall 
space immediately behind it, but it 
must also have enough clearance at 
the right end to allow the tailstock to 
‘come off when inserting or removing 
the slide rest. If outside face plate 
turning is contemplated, the left end 
must have at least 2/4 ft. clearance. 
‘As a result, no machine demands as 
‘much wall ‘space as the lathe, and 
its logical location is therefore the 
middle of the remaining long wall, 
across the room from the bandsaw. 
The plan allows floor space for the 
largest lathe commonly found in home 
workshops; it would be poor policy 
to allot only room enough for a small 
lathe and so be unable to expand in 
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the future. The right end of the 
lathe is set just clear of the. shaper 
path; the clearance at the left coin- 
cides with the operating space around 
the jigsaw. : 

‘The small shop sketched is pur- 
posely restricted to the least dimen- 
sions within which an adequate shop 
may be set up. As shown there, the 
lathe trespasses upon the stock path 
to the left of the circular saw; how- 
ever, the requirements of ordinary 
ross-cutting and mitering are satis 
fied with the four feet still available 
to the left of the sawblade and six 
to the right. If a longer room is 
available the lathe would be better 
placed if moved clear of the saw 
stock. Similar considerations pre 
vent the inclusion of a lathe devoted 
exclusively to metal working. The 
sketch is by no means intended to 
represent the ideal shop, but merely 
a workable minimum in which the 
basic principles of shop planning are 
exemplified. A bigger room would 
furnish several sites for a metal 
working lathe, with little change in 
the basic plan. 

Certain machines may conveniently 
be operated closer to the floor than 
the table of the circular saw. This 
permits their location inside the eross- 
shaped area nominally reserved for 
saw stock. In such installations it is 
of course essential that every part 
of every such machine lie below the 
lowest plane to which the saw table 
can be set. An example of this 
is the sander; note that it is. placed 
to the left of the saw table which tilts 
to the right for angle sawing. ‘The 
jointer is very often given this place 
alongside the circular saw and on the 
same mount, but the sketch assigns 
the position to a belt sander because 
this machine comes into play to finish 
off the work of practically every other 
machine; hence a position as near the 
center of the shop as possible will in 
the long run save miles of steps. The 
position adjacent to the saw is par- 
ticularly convenient for rounding the 
edges of stock lightly so that there 
will be no knife-edges where varnish 
‘or enamel would speedily wear off 
With the arrangement shown, this 
step is carried out as each piece comes 
from the saw. It should also be noted 
that a small jointer takes a light mo- 
tor but both saw and sander demand 
the heaviest motors in the shop. There 
is logic and economy in placing them 
as sketched and belting to the same 


“a 
the left Became the modern workshop 


motor. 

‘Sanders which incorporate a belt 
and a disc sander in the Same machine 
require to be set in the middle of an 
‘open space so that the operator may 
work at either side. Desirable as 
these machines are, the very small 
shop lacks the floor space for mount- 
ing them, and in the sketch only a belt 
and stroking sander is shown. "A dise 
sanding attachment should be pro- 
cured for the lathe, or if space per- 
mits, a dise sander may be given its 
own stand 

In locating the shaper, the tilt of 
the saw table must be considered. In 
order to keep the shaper table out of 
the way of stock being ripped at an 
angle, it may be necessary to set the 
shaper over into the sander path, in 
which case the shaper must go even 
closer to the floor. Other things be- 
ing equal, the nearer the shaper stands 
to the center of the room the better 
since whichever path is shorter, in- 
feed or outfeed, sets the maximum 
length of stock which can be worked 

‘The emery and buffing wheels and 
the wet grinder must be mounted 
clear of the path of shaper stock, and 
the table on which they stand must lie 
below the plane of that path 

‘The table space left clear for shaper 
stock will be extremely useful for 
whetstones and slipstones. It is sug. 
gested that the above three machines 
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for grinding and buffing be driven 
from a countersha‘t, preferably under 
the table top. It has been previously 
mentioned that the circular saw and 
the sander should be driven from one 
motor. With these exceptions it is 
recommended that each machine be 
given its own motor to save friction 
and to avoid a multiplicity of belts 
and shafting. In fact certain m 
chines practically demand an indi- 
vidual motor. If the remainder ca 
not all be provided with motors,'one 
‘or more should be fitted with rocker 
mounts and shifted from stand to 
stand as need arises. 

The jointer requires as much clear 
ance for outfeed as for infeed, and if 
not placed on the same stand as the 
circular saw it should be set at the 
midpoint of the remaining free wall 
In either location it will handle stoc 
up to six feet in length without end- 
for-ending. This is adequate for or- 
dinary projects; when more clearance 
is needed the jointer may be rolled 
emporarily to another location—a 
change which is easier if the jointer 
is on its own stand and not sharing 
one with the circular saw. The 
height of the jointer should be such 
that it will not interfere with saw 
stock. At the same time, stock being 
jointed pass above. the sink 
and above the bench top. Fortunately 
the natural relative heights of all 
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these objects permit the foregoing ar- 
rangement to be effected without difi 

culty, ‘These examples demonstrate 
how great is the inter-relation between 
‘machines in the small shop and how 
the placement and operating height of 
each depends on one or more of the 
others. This is a major reason for 
planning the shop as a whole from 
the very beginning, in order to iron 
fout interference on paper rather than 
by exhaustive trial and error renewed 


each time another machine is pt 
chased, 

Tia high speed hand router is 
available, it is most conveniently used 


fon the regular workbench with some 
Sort of overhead suspension by which 
it may be slid or swung out of the 
way when not in Use, 

‘Where machines stand ag: 
‘outside wall i is sometimes po 


discharge their dust and shavings 
outside bins. In the s 
fone of more seuttles may be cut at 


Aoor level for the exit of sweepings; 
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such a scuttle is especially valuable 
near the vise a 

No storage cabinets or tool racks 
are shown; these must be designed to 
fit available space in the individual 
shop and should only be planned after 
all machines are provided for, using 
whatever niches and interstices may 

n. A great deal may be done 
with drawers and shelving inside the 
machine stands, with the added ad- 
vantage that all weight stowed there 
adds to the steadiness of the machines, 
Tool racks with clips, hooks, and 
slanted. shelves suited ‘to. individual 
tools should be placed behind the 
workbench and lathe. Bar clamps 
should be hung on wall racks handy 
to the assembly floor. 

When floor cabinets or sets ot 
shelves are located under the swing 
of stock of any machine, their tops 
should lie at least a foot below the 
plane of that swing. Objects are 
certain to be set on top of such cases, 
and without ample headroom they will 


A SURVIVAL WORKSHOP 


By Bill Abreu 
‘The need for some form of workshop is generator are built almost exactly the 
necessary for survival and self-sufficieney. same. In other words, a motor can be used 


1 seltulfiient workshop is one where 

‘ean construct necessary equipment 
nd use and even build your own tools 
without being dependent on manu- 
facturers. 

“To begin with you must find a good 
place to set up your shop. A garage, of 
Course, is a good location; however, 
‘outside in your backyard is even better for 
‘setting up & small wooden shed. The shed 
should be sturdy and built to keep out rain 
‘and wind. Also, the door to it should have 

trong lock to keep out thieves and 
neighbors who are in the habit of 
borrowing tools without asking. It is 
possible to buy a ready-made tool shed at 
the department store, however, they are 
relatively flimsy and lack shelves and 
benches. 

‘Power tools are preferred to hand tools 
for their speed and case in effort. 
However, the hand tools come in most 
needed when there is little or no form of 
power. Its for this reason that your shop 
Should have both hand tools and power 
tools, THE SURVIVOR lists many fine 
hand tools which can be inexpensively 
made and also many power tools which 
fun on wind power or another form of 
energy aside from electricity. But, if you 
fare determined to use electricdriven 
tools, then a windmill eonnected to a large 
motor can be utilized. A motor and a 


‘as a generator and a generator can be 
used as a motor. If the motor is 
welllubricated and the wind fairly strong, 
depending on the size of the motor, & 
sufficient’ amount of energy can be 
produced. If there is still not enough 
‘energy to run the power tool it helps to 
connect a stepup transformer to. the 
circuit and to use only low-voltage tools. 
"Another form of power can be derived 
trom home-made storage cells. Actually, 2 
storage cell does not produce electricity. it 


STORAGE CELL 


Lead Plate in 


Insulated Wire 


merely stores it (as the name implies). A 
storage cell ean be constructed by using 
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inevitably get knocked off by a piece 
of stock. 

It may be observed from the sketch 
that at each and every machine the 
operator has a clear standing space of 
at least 2% feet. Under to circum- 
stances should less clearance be al- 
lowed, no matter how small the shop; 
it would be wiser to delay purchase of 
some of the equipment if sufficient 
operating space is lacking, 

If the’ room available has dimen- 
sions greater than the sketeh, the first 
use which should be made of the mar~ 
gin is to plan for a saw with a bigger 
table than 2 ft. by 2 ft. Additional 
margin may then be expencled int in- 
creasing the separation of machines 
$0 as to give wider working passages. 
The general arrangement’ show 
the sketch will serve for an efficient 
tentative plan for any oblong room, 
regardless of dimensions; while. the 
principles set forth in this article ape 
ply to the planning of any shop, re- 
kavdless of either size or shape. 


Sas 
and five inches long) tied together with 
Ey lng 4 
the two Jead plates should be matchsticks 
Scurantaeate 
plates are hammered over the bare ends 
plates are then placed in a jar of hot 
Sobel ee 
Sire eeigecs 


soda. To the cell, the wires are 


battery (though hi 
can be used) for five minutes or more. The 
cxlls can release up to six volts, however, 
the voltage ean be increased if a series of 
cells are connected together. 

‘Also important inthe workshop are 
tools for reloading ammunition and for 
repairing firearms. Because 
‘weapons are often important in survival 
it is wise to keep tools to repair and 
possibly even build weapons and firearms, 

‘Though many people are uninterested 
in storing and preserving food, it s wise 
ot to overlook the possibilty of using 
‘your wark shed to store food. Ifyou live i 
{in area with warm weather then it will be 
possible to store only non-perishable 
foods, such as sugar. If the weather is 
cold, then you can store fruits, vegetables, 
meats, ete. 

Equipment for working with metal is 
also important in your survival workshop. 
On” page 1010, Volume @ of THE 
SURVIVOR isa description of «small 
furnace which ean be built, This furnace 
would be especially helpful. if you 
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cccasonally need to melt down metal to 
take pars for machines, guns, ete. The 
foundary area in Volume. I of THE 
SURVIVOR on page Swill help to-do 
thia Tele desireable to make a somewhat 
sealed down version ofthis fovndary shop 
{or alow’ more apace. for tla and 
fmuchines, Along with you foundary ares 
Should be Kept an abundant supply of 
Scrap metal and sand. Aluminum is best 
‘htaned from ld in can and tv trays 
wheres copper pipes and brass tings 
{an provide Yor other soures of metal 
Scraps, 

‘Arworkbench is a necessity fora 
wendlopand cane a rom the side 

page 145 of Volume I. of THE 

SURVIVOR. Stirdy woods, such as oak. 
should be used in its construction. Maple 
is aloo an excellent form of wood, but 
toods like sim and syeamore, which have 
tendency to warp, shoud ot be used 

‘Avsrong. vise is one of the. most 
important tools in a workshop, 20 i is 
advisable to purchase a very sturdy 
o,f posable, to construct one which wil 
Be firm, and serve to. hold your. work 
tightly. The workbench should, of course, 
te aecured tothe ground or for t Keep 
the work from moving and enable you to 
make more accurate cuts and dril. 

“A supply of mal screws, and other small 
hardware items should be kept in your 
shop. Each should be kept in their own 


easily accessible container, with each 
different size separated. Actually, this 
should go without saying, however, many 


SAW TEETH QUICKLY SET 
WITH SIMPLE DEVICE 


Popular Science Monthly. October 1996 
‘OR sriving a uniform set to the teth of 
Circular and other saws at the time they 

axe ed Strriny Smplefture can be 

‘Wood and iron. With it, the unpeactieed hand 

‘an do good job of setting, and do it more 

fapidly than with some ofthe more commonly 

ted sting tools, The ‘levee bs sipped in & 
bench vise while being used 

ce of by Sins block, 5 8. of more in 
al be sable or mounting eet 
pars, These wil incude a piece of fat. of 

‘Square iron bar, 36 by ¥4 in. or more in size, 

tnd Tin, longer than half the diameter of the 

fangest circular saw to be accommodateds a 

stove bolt with nut; one washer slightly 
fcker than the circular stw and of an outside 
diameter to fit spusly inside the hole in the 

Sw; another of lager outside diameter; and 

‘Tage nll o spike 


shale dered for seting aly froma 
10 to 15 dee, Hold the crclar saw sennst 
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‘SURVIVAL WORKSHED. 


Notice: Bench by door to allow 
‘work with long pleces of wood 


people will haphazardly store these small 
and seemingly insignificant items. Ther 
when the time comes they are needed, 
thay porate extent pera in 
particular pro) 

"Throughout THE SURVIVOR are many 
ideas and projects for workshops which 


can be incorporated in your own survival 
workshop. Some of th projects may be 
jst useful while others may be necessary. 
But, whichever they are, all will help you 
to ‘better understand” the need” Tor 
seltsufficiency. 


the bar in the patton shown, with base of 
{eeth at fop of bevel, and srbe a cite ine 
Ge ue saw hot ‘e center of ha rele, 
Sn hte through the ron ba to receive the 
"Spe of the rp a led sgh aut 
oe Bent to gt ale and attached 
srillsipes and masa shown, rats upon the 
Ew tooth and, when struck with a hams, 
‘ley bends each tooth i tm tothe ange 
St the bevel on the iron bar. For use in sete 


far saw i ed, the 
bevel on the fat bar may be filed slightly, to 
‘adjust i to the shortened radius of the Saw. 
Fitty teeth or more a minute can be given 
‘smooth ni i 
ll 


{s sti enough (oot iss than 34 i, in thleke 
‘nes, one side can be beveled for rip and the 
‘ther’ for crowceut teeth, Reversing i then 
accomplished by removing the two wood 
Screws—H K Rawat. 
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The Humble Nail 


Becomes AN EMERGENCY TOOL 


I, are only a few of the emergency tools made from 


‘nal. ‘Left fo righ 
rill crescent chasing toot, Vetool for 
Seckground or stip 


HEN the lack of 2 special 
small thol means delay until 
that tool can be purchased, it 

is sometimes :possible to enlist. the 

common nail as an emergency tool 

One of the most practical nail-tools 

is the wood bit, made up in a special 

size for a single job. The size of the 
nail to be used will depend on the 
size of the bit required. ‘The head is 
cut off so as to form a straight shank. 

The point is fattened with a few 

hammer strokes to fish-ail the end, 

and the new point is formed with the 

‘id of a grindstone, It is essential to 

rind a bevel on each side of the point 
for clearance, The resulting tool will 
answer the purpose of the average 
emergency job wherein itis necessary 
fo dril a few small holes either by 
hand or in the drill press. 

‘The scratch awl, or scriber, is an- 
other tool that may be made from a 
nail. Here again the nail head is re 
moved first. Requiring only a sharply 
pointed end, the scratch awl is the 
easiest of the group, and is made en- 
tirely on a grindstone. If a handle 
should be made for this tool, the re- 
Salt will be a tool that may be used 
for marking metal or for making 
holes to start very small serews. 

The brad awl and screwdriver are 
made from 84 nails. The nails are 
riven into handles before the heads 
fare cuit off with cutting pliers or a 
hnack saw. The tips are shaped on a 
grindstone. Small screwdrivers made 
fn this way for installing diminutive 
hinges and similar jobs should have 


they are: dapping die end rivet header, 


their tips slightly hollow vy 
cach face > ea 
Metal “dowel” pins are fastif%s 
that are used to assemble piece? to 
form panel An example is shown i 
the bottom photograph, ‘These pins are 
made from 10d nails by cutting them 
in half and grinding 2 point oh each 
end to form a pin about 2/4" long. 
To fasten wood together with these 
pins, small holes are drilled in_ the 
Edges of the stock to be joined. The 


the wood is forced to- 
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gether 40 as to drive the pins in place, 

‘Wienever work on soft metals i 
being done by the ‘home craftsman 
special homemade tools for chasing 
can be readily contrived, There is & 
Straighe tool which may be made up in 
any ‘size to be used for repousse 
‘work, This tools shaped like a serew- 
driver and the tip is then slightly 
rounded to prevent the tool from cute 
ting the metal 

Bome-shaped dapping tools for 
raising metal are procured when a 
tail is rounded at the point and fin- 
ished off with emery Cloth, ‘This is 
tused to form small concave or conve. 
Surfaces. A cup-shaped tool can be 
made fo serve as a dapping ie and a 
fives header. 

“The crescent “ool is made with the 
aid of a smal ravtail file. It will come 
in handy for scalloping the edges of 
ash trays or other metal dishes. ‘The 
V-shaped tool is made with small 
three-corner file, This tool. will also 
find many uses for decorating metal 

"These are only a few of the possi= 
bilities for the tse of the mail’ ag a 
tool for metal and wood, but itis im 
portant to realize that’ they ‘cannot 
possibly replace tools made special 
for these jobs. me 
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Are ee 


MELTS ANYTHING 


How to wind a simple coil 
reactance that controls the 
current, protects the fuses, 
and cuts down greatly the 
cost of the electric power 


By Alfred P. Lane 


Popular Science 1933 


‘stance is able to withstand it for 
Tong. canbe developed in your 


home laboratory with nothing 
more than pair of electric light carbons, 
4 small crucible, and some means of con 
trolling the low of the electric current 
from the house mains through the arc 

“Most electrical experimenters attempt 
to use an old toaster or electric gril in 
series with the atc. This works all righ 
but the current flow is limited to three o 
four amperes and is greatest when the 
farbons are in contact and the arc is pro- 
ducing the least amount of heat. Aciding 
Another toaster or grill in parallel with the 
first one doubles the cur- 
rent through the atc, 
doubles the cst of ope 
ation, and still s open to 
the objection, that the 
current flow is greatest 
when the are is least 
ceflective, 

‘The difculty is that a 
carbon arc, operating on 
the “ordinary _ O-cycle 
Moswolt current, actual: 
ly requires only about 35, 
volts. The difference is 
wasted in useless. heat 
From the grill or toaster. 

‘You ‘can avoid such 
troubles by building a 
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a 
SMALL PAINT GUN MADE 
FROM ODDS AND ENDS 
Popular Science Monthly, October 1936 


GREASE Firings, PUSK—E Pus 


‘sre 


roa’ 
supply 


‘ovo itce 

|——T oF cas 
Ce ato 

FITTING. 


| screw-cap 
JAR 


HERE, zuetion for making smat 
yy palnt-spraying gun from junk. A 
large brass, nut was cut so that there would 
be two sides at right angles, ‘Two  presure 
ease ftings with the insides removed then 
Sere tapped im at right angles. The Yin 
pe thread on them also allows for minor 
tment. The top fitting was tapped from 
gute for ance pipe, hich a 
cs a pipe T on the outer end. ‘The 
teas plunged at one end, aod 8 push od Ine 
Serted to operate the valve. Am a tre valve 
‘was cut olf and soldered inside the nipple 
ieading to the gun 
"The fitting in the jar depends on the size 
of the old piece of gas line tubing used. 
‘The advantage of this gun is that I wi 
operate on 75 or 80 Ib. presse very” well, 
Swereas regular gun must have the pres: 
Sue regulated —P, Te Portia 


SESS 


corcent limiting sect 
nce to take the place of 

the makesit resistances, The reactance 
won the pone actor eine nauk 
SPhay thatthe curren flowing through 
the ate actualy isn the neighborhood 
WO amperes although the meter runt ony 


sy 
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25 fast as though 5 
ing 

Sine homemade reactance shown was 
designed especialy for amateur ae, for 
nce experiments, The core is made of 
transformer ste! Laminations or anncaled 
iron strips measur- started, Use No. 12 
ing 1) by 6 in. enameled, cotton 
Enough of them are covered wire. The 
used to. make the fiat layer should be 
Core 1% ins thick, in. long. and the 

‘After the core has_end ofeach succeed 
been ily wound ing lye, sould be 
with four or five lay~ stepped. back bal 
trs of friction tape. the width of the 
the winding can be wire, "This gives a 


amperes were flow- 


ng initials os took with sstetion of 
Sulphate crystals and ait in water 


TOOL-MARKING FLUID 
CONTAINS NO ACID 


Popular Science Monthly, August 1996 


“Tae simplest tool marking ui that cone 
tans no aed can be made by dang 
12 grams of copper sulphate crystals 
1o Bram of sat nad cf wate of 
fenimatcly a. teaspoonfal of each o 
Ue Chemical in 2 on of water The tid 
{applied to the metal by means of a 
Srooben stick, a pointed brush, oa sliver 
BF gull from 2 Feather, 


cone-shaped effect and avoids the use of L 
felaining disks, Continue winding till the 
butside of the coll measures 31% in. in 
diameter. Then apply. several. layers. of 
friction tape to protect the winding and 
keep it from coming loose at the ends 

He sure that the notches in the upright 
end. pieces of the wooden frame are 
slightly Tess than 1g in. deep so that the 
toppieces will clamp firmly-on the ends 
of the core 

Connections ate made to the coil by 
riling a hole in the upright, passing the 
fend of a flexible cord through it, ond 
Soldering the coil end wires to the bared 


nds of the cord. A soldered loop should 


be formed. in each wite so they may be 


firmly clamped to the inside of the up- 
right’ by means of small, roundheaded 
‘wood screws 

‘After the reactance is finished, give it 
4 coat of black paint or lacquer. 

‘A handy wiring hamess for arc expe 
rents is suggested in the diagram above, 
‘The metal or other substance to be melted 
‘an be placed in a smaller crucible 
Suspended within the outer one. Ob- 
iously, any desired type of furnace 

suit the work. Bear 
vever, that the heat is 
fntense enough to melt iron and 
porcelain and must be cautiously 


HLECTDIE LIGHT ane cAnEg 


woooen fos 


ExOrOMMENTAL 
‘ABC conrooL ARC FURNACE 


BiacTonce 


Do not look directly at the 
fre. without wearing gogeles 


used, 


“This reactance is for use only on 
Go-eyele, 110-volt A, C. eutrent,C) 


Mix Your Own 


Handy cerdboerd conteiners wear avey to leave 
‘nifing wheel 


abrasive compound exposed 


HE successful use of a buffing 

wheel depends to a great extent 
m the material that is used to charge 
it, A wheel of this type has in the 
tnajority of cases been associated with 


the polishing of metal or the strapping C) 


‘of an edged tool such as a chisel or 
plane iron but this is by no means the 
only use for a buffing wheel 

‘The polishing of small wooden sur- 
faces may be accomplished on a buff 
ing wheel. ‘The material used to 
charge the wheel, in this case, is 
beeswax and pumice, and it may be 


mixed in the workshop. When 
applied directly to the rim of the 
butfing wheel at high speed this 
compound will be useful for 
finishing flat wood surfaces bet- 
ter than can be done with either 
sandpaper or steel wool and for 
giving a high luster to metal 
surfaces 

Beeswax can be obtained for 
prices ranging both sides of 35 
ents per pound. ‘The pumice 
sells for from 10 to 20 cents 
per pound. Prepare the com- 
pound in a small jar or can 
placed in a pan of water. As the 
Water is being heated drop small 
pieces of beeswax into the jar 
until half full, Stir the mixture with 
a pice of wire and slowly pour the 
pumice into the melted wax until a 
thick, creamy consistency is reached. 
‘Then pour into suitable containers. 

‘ylindrical cardboard boxes which 
niost druggists carry will cost only a 
penny or two and will make it un- 
necessary for the beeswax to be re- 
moved for use, as the cardboard wears 
away against the wheel. 

For a full line of burnishing or 
abrasive compounds, you should have 
three grades and three buffing wheels. 


Buffing-Wheel Compounds 


Melt down wax enough to fill a box 
with wax and pumice, one with wax 
_and rouge, and one with wax and fine 
‘emery dust. Buffing wheels for wood 

and imetal should be kept separate. 
‘You will then have the three grades 
of abrasive and each ideal for the 
prpose 1 you work in both metal 
and wood, then by rights you should 
have six butting wheels. Use of a 
buffing wheel with the various com- 
ids intended for metal buffing 
buffer rim back and 

this will be transferred to wood, 


A 00d abrasive compound for, polishin 
SST Rte of plied $a Tee 
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CHEMICALS FOR 
INVESTMENT 


est ne for tree 
"You might no stay the Mieaneae Chemis 
sgtcnintaobabs WoNDINTUL HOOK OF 


BIOLOGICAL STAINS 
INDICATORS AND SOLUTIONS 


‘mua A 
y's Puke #2 
rood OL, for 
weed 11 


n'a Solu 
Pane hola, 2¢ mqueous 
Pusnatn Bani, 19" 


Robert's 
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felane 
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STANDARD VOLUMETRIC SOLUTIONS 
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CHEMICALS AS AN INVESTMENT 
By Kurt Saxon 


As the world’s economic situation deteriorates, more investment counselors 
crawl out of the woodwork. They promote stocks, high-interest savings plans, 
diamonds, gold and silver; not to mention paintings, antiques and various 
other commodities with litile or no value in a situation of gut-level survival. 

‘One popular investment counselor admitted that gold was no real assurance 
in the event of an economic collapse. But he said, “When things return to nor- 
mal, as they will. ..” This is precisely the mistake made by all the investment 
‘counselors whose works I've read or have heard lecturing on TV. 

Today we have the depletion of many natural resources and th 
inaccessibility of many others, fossil fuels heading the list. Th 
rapidly changing weather patterns which make bumper crops less a certainty 
‘around the world. Then there are the increasing populations of every nation, 
with no sign of a turnaround, even in the U.S. (Here, fewer babies are being 
orn but people are living longer and Wetbacks are increasing our population 
by millions annually). 

Further, regardless of the reasons, the bulk of the upcoming working popu- 
lation js declining in the ability 10 read and otherwise function in a necessarily 
more complex social system. This alone, would cut down on any system's 
chances of coming out of the kind of depression our economic forecasters: 
Predict. So things will not return to normal in our lifetime: 

Civilizations, not simply economic systems, will collapse, totally and per- 
manently. What the children of the survivors do with the diamonds, gold, etc 
will not justify your present investments. Also, if the bulk of your investments, 
are in the form of “precious” metals, etc., your children may not survive at all 

Diamonds, precious metals, artworks and such, depend for their value on an 
Upper class with such a surplus of 1! ust put part of 
their wealth in compact nonessentials. Otherwi 
houses in which to store their surplusses, 

Banks, as we know them, are a relatively recent addition to civilized econo- 
mies. They will not return until civilization rises again to the point where valu- 
ables can be converted into currency, to be loaned out at interest. 

Forat least a generation or two atter the crash, barter will be the only legiti- 
mate means of exchange. There may be village stores where the owner takes in 
‘whatever the customer has and trades him from his stock or its value in some- 
thing another trader has left for barter. 

In this way, a man might set up a kind of clearing house where people can 
leave goods and take what they need from among items left by others of th 
‘same general value. Of course, the owner of the clearing house would do the 
bargaining, making sure he got his share, which would be the difference in 
value between one item and another. 

For instance, a dozen eggs might be traded for a second-hand shirt. The 
‘owner of the clearing house would then keep two eggs and trade ten of them 
for a quart of homemade wine. Then he would trade the wine by the glassfull 
for odds and ends drinkers would hand over in exchange. 

In this way, and in individual cases of barter, only items of practical value 
and immediate use would be exchanged. The only way you could get anything 
‘you needed would be to give another, something he needed, be it salvaged be- 
longings or something you've made or grown. 

What if you took into such a clearing house a diamond for which you had 
paid $1000.00 as an “investment”? Since only things of value would be traded 
for, what could you get for your diamond? Maybe a pound of salt, if the trader 
‘was generous. For your diamond would be of no use to anyone, except as an 
‘ornament, and a pound of salt or a chicken or a pair of second-hand shoes 
would be a good return, indeed. 

The same would apply if you tried to trade the diamond to any farmer or 
craftsman. A farmer might give you a bushel of tomatoes for it, if he had a son 
about to marry and knew a craftsman who could make arring for it 
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‘Truely, a person who invests $100.00 In packets of needles and spools of 
thread will be in a better position to barter with anyone than the one with a 
million dollars worth of diamonds, today. Besides, while you might scrimp 
and deny yourself useful barter goods to buy diamonds, any street lout could 
‘outdo you by simply looting the nearest jewelry store. 

‘Then take gold. Gold might be recognized as a medium of exchange in your 
lifetime. But certainly not for some time after the crash. It might not be ex: 
‘changeable for years. You can't eat it and it will be some time before it wll 
have any practical application in industry. It can be melted for jewelry, but for 
‘quite awhile, its present value will make it a poor exchange for necessities. For 
Instance, you might trade a Krugerand for a chicken. But that wouldn't please 
‘you and the former owner of the chicken would have to put it by for later. Even 
80, he might rather trade the chicken for something he needed right away. 

it you had a two-ounce bar of gold, you'd be in even worse shape. The au- 
sterity of all those about you would cause you to take a terrible loss on itin any 
‘rade; again, if you could trade it at all. | wouldn't give you anything for it un- 
less | intended to melt it for enamel glazes or suchlike. 

‘The same goes for silver. It would return as a medium of exchange sooner 
than gold, but not until it was established as having an agreed upon value by 
‘everyone. In the meantime, you'd probably get rid of your whole stock just for 
the bare necessities. 

Even worse than being caught with a stock of nothing but diamonds and/or 
{g0ld, would be to be the victim of the many ripoff artists following the Invest- 
‘ment craze. Reports are increasing of “diamond” merchants bilking suckers of 
$ thousands with phoney stones or those of far less quality than they pay for. 
Uniess you are an expert, you could well wind up with a $3000.00 Zircon to 
trade for a chicken later on. 

It gold is your thing, you might wind up with lead bars coated with a thin 
layer of solid gold. Pages 9 and 36 of THE SURVIVOR tell how to make artificial 
‘gold and silver any crazed layman would pay Federal Reserve notes for. Not to 
worry, though. You could probably turn right around and trade it all to some 
sucker for an old jacket five years from now. 

Even with genuine valuables, incidents in our century have proven that visi+ 
ble wealth is no guarantee of survival. After the Bolsheviks took over Rus 
priceless works of art, golden ikons, diamond and silver broaches, etc., wer 
‘exchanged for meals. The Russian aristocracy which was not slaughtered Im- 
mediately, was reduced to beggery within weeks. The Chinese upper classes 
converted all their wealth into gold before Mao Tse Tung took over. They were 
wise since they meant to flee to where gold had value. Those who didn't make 
tout were shot if gold was found on them. 


Unless you are of modest means and intend to invest your surplusses in 
simple barter goods, chemicals are your best guarantee of solvency after the 
‘crash. Chemicals can be cheap or very expensive. Therefore, regardiess of your 
situation, chemicals of one kind or another are an excellent hedge against 
future shortages. | can think of few survival trades, except simple craftworks, 
which will not require chemicals, unavailable from dependable sources when 
Civilization goes its inevitable way. 

For medicines alone, chemicals will command the highest barter prices. 
Pharmacies will be among the first business to be looted and their less attrac- 
tive contents destroyed. Even old-fashioned medicines described in my own 
MEDICINES LIKE GRADDAD USED TO MAKE, especially with its MEDICAL 
STUDENT'S MANUAL OF CHEMISTRY, 1889, will enable anyone to combine 
relatively simple chemicals into greatly demanded medications. Ether and 
chloroform, bought now or made from instructions in this book will command 
‘any price from those needing surgery or dental work. 

Chemicals as meat preservers, tanning elements, for shoe polish, inks, 
yes, etc., will be unavailable except from those who buy them soon. GRAND- 
DAD'S WONDERFUL BOOK OF CHEMISTRY, with its dictionary of old- 
fashioned chemical terms and instructions for making more complex chemi- 
cals, will give any chemical buyer the information he needs to interpret and use 
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the old formularies. The old formularies in the Atlan line and elsewhere will 
give the investor in chemicals his best ideas on what will be in most demand in 
a simpler culture. 

Investing in a store of chemicals will be a far better shot at a safe future than 
anything you can get in the way of “precious” stones or metals. Moreover, 
‘chemicals will be far less attractive to possible looters, as their bulk will be a 
burden. Also, in the event of a warlord who might requisition valuables, your 
‘chemicals would be left to you. This is because, as the stocker, you would be 
In the best position to apply them to their ultimate benefit to the community, 
‘and consequently could demand whatever the traffic would bear. 

Elsewhere in this issue is a list of chemicals taken from a 1971 catalogue 
‘mailed to students and hobbiests. Some of them are common and can be pur- 
chased locally from supermarkets, garden supply stores and even at your local 
pharmacy. However, most such common chemicals are not sold in bulk local 
ly. Aside from sulphur and charcoal in briquette form, most chemicals you will 
buy in bulk must be ordered. 

Il your pharmacist will cooperate, he can order chemicals in bulk. However, 
‘most pharmacists won't concern themselves with supplying chemicals to lay- 
men. 

‘Chemical manufacturers are also seldom interested in selling their chem|- 
cals to individuals, preferring to sell through salesmen, who in tum, sell to 
pharmacies, labs, etc. Of course, if you order by the ton, I'm sure the manu- 
facturers would give you more attention. Your pharmacist can put you in touch 
with a salesman working for a chemical company. 

‘Such salesmen still are not your best bet. They usually represent pharma- 
coutical houses and manufacturers of labware. A salesman may not have con~ 
tacts with companies selling bulk chemicals, since pharmacies usually only 
buy small amounts such as four ounce jars of potassium nitrate, eight ounce 
bottles of glycerin 
In prescription drugs and non-prescription medications, 

Chemical manufacturers are not the best contacts for buying general chemi- 
cals. They usually sell by the train car load and would not be interested in your 
relatively small purchases. Also, they might manufacture only a limited variety 
of chemicals geared to a specific field, such 
atc. 

‘Other chemical manufacturers which make or buy chemicals for labora. 
tories, deal only through salesmen who, in turn, sell only to medical and 
‘schoo! laboratories and will not sell to individuals, although they will often sell 
to companies dealing with hobbiests with home labs. 

Magazines such as POPULAR SCIENCE and POPULAR MECHANICS carry 
classified ads for mailorder chemicals. However, they sell such tiny quantiti 
that they are not to be considered for bulk orders. Also, they are not rellabl 
1s they go out of business, usually by the time you send for their catalogues 
art of the reason for this is that they are increasingly limiting their chemicals 
to the most harmless, used by children with toy chemical sets. 

‘Years ago, such mailorder chemical companies flourished because they sold 
‘a wide range, including chemicals used in fireworks. Then when fireworks 
‘were universally banned, they became paranoid and removed everything which 
could be used for any potentially destructive purpose. Such chemicals have 
many other uses but mass paranoia about bombers has just about wiped out 
the mailorder chemicals businesses. 

‘All this is not to discourage you from trying all the above sources. After 
all, people who have something to sell want buyers. if you can pay and are 
not an obvious threat to their business license they want your trade. Their 
only fixed requirements are that you order enough to make the transaction 
‘worth their efforts and that you identify yourself as an adult. This is to 
protect them against lawsuits from parents of injured children. 


In California's Bay area, drop around to ZERO WASTE Systems, Inc., 2928 
Poplar St.. Oakland, CA 94608 (415) 893-8257. They stock the overproduction 
‘of chemical factories and surplus or sellout supplies from various chemical 
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businesses. They have nearly everything and you can just go and get it. They 
don’t ship except on huge orders. Call if you're uncertain. 

‘Ordering the chemicals in bulk brings the price down considerably. You 
can figure that an order of 100 pounds would make each pound in a 100 
pound order %4 the price of a single pound. Reselling these chemicals to 
craftsmen and home manufacturers after the crash would bring astronomical 
profits. You could also begin selling them to friends now, or bury them until 
needed. 
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LABORATORY SAFETY 


By Kevin Christopher 


Chemistry is a little like cooking. The 
‘good chemist, like the good cook, can 
improve upon a recipe: the beginner had 
better not experiment too much. 
However, the similarity ends here; rarely 
does one read of cheese sou exploding 


literally thousands of home 
experimenters, mostly kids, are killed or 
maimed while experimenting. T! 
accidents can be avoided if a few simple 
safety rules are followed. 

‘Yes, this isthe part where I bitch to you 
‘about safety, but don’t put this down and 
go read something else. It's important. 
After the erash, some of you will need a 
Iab to prepare medicine, 
whatever and this isan essential part. I've 
dabbled in kitchen chemistry for years 
land have had oh, so many aceidents. But, 
I've never been seriously hurt. I've been 
burned a few times and have ruined = 
umber of shirts, but I'm still happy, 
healthy and in one piece. So, pay 


gation - 
first thing you're going to need is a 
suitable place to work. This ean be the 
‘most difficult part. It should be someplace 
‘such that no one will mind when you fill it 
Up with hydrogen sulphide or some other 


separate building would be excellent if 
you ean swing it. Outside or in your 
garage, if you have one, would also be 
‘go0d, For myself, [have an old pienie table 
‘with a Hibachi on it. On nice days, I do my 
‘work outside with the table downwind. If 
the ereative urge hits me on a rainy day, 
move the table into the garage and put 
fan behind me to blow away the fumes. 
‘This arrangement serves me well and has 
done sofor many years. 

By the way, don't think that a lab has to 
bea great, big room with exhaust fans and 
shelves and stuff. My first lab was 
converted toy box. 

‘One of the most important aspects to 
check into when choosing your loeation is 
ventilation. Chemical fumes are often 


highly noxious and can be poisonous even 
in small amounts. Ideally, your ventilation 
arrangement should provide for air to 
move across your lab set-up and out an 
‘open window or something. So, either 
work outside with your 

downwind or arrange for some kind of 
ventilation to blow the fumes away from 
you. And never, ever even think of setting 
‘upalab in a windowless room! This is also 


‘why you should try not to work alone. It's 
‘reat nice to have a friend around to drag. 
‘you away and give you mouth-tomouth 
after you've just gotten a whiff of 
something. 

‘The next thing you need is some kind of 
‘eye protection, Being blind is no fun at all. 
and I surely would be if I didn't wear 
glasses. For those of you who also wear 
lasses, you have enough protection 
although you might want to get some 
heavy, clear plastic and fix up a couple of 
‘eye protectors for side splashes (vee 

lustration), For those of you who don't 


—— 


SAFETY IN THE LABORATORY 
INCOMPATIBLE MATERIALS 
Certain combinations of chemicals are remarkably explosive, poisonous or 


Ihazardous in some other 
‘of course. Thece are many, 


‘and these are generally avoided as 0 matter 
thers that are perhaps eqUally dangerous but do 


fot come to mind as readily. The following list, although not complete, may 
Serve as a memoryretresher. Stop and think for 2 moment before starting 


‘ny work, especially If one hazardous 
DO NOT 
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wear glasses, get a pair of goggles or 
something. 

‘Another thing: follow directions. I 
know that sounds realy stupid, but some 
people are so pig-headed and s0 
‘simple minded that they just have to do 
things their own way. Don't be one of 
‘those people. You'll get hurt. However, 
that’s not to say “don't experiment.” Do 
‘experiment, but when you do, use only 
‘very small amounts of chemicals to start 
with. Then, if nothing goes wrong, try 8 
little bit more next time. 

Ae ys: ye seme, kind of fire 
protection around. This ean be anything 
from a hose or blanket to a fire 
extinguisher but have something you can 
depend on 

Fire is an excell 
your lab away from everythin 
{ets out of hand, allt ean destroy is your 
working surface. My pienic table has 
several good-sized holes in it from 
reactions that got out of hand. They did 
little other damage because Ihave a hose 
handy. Bu overly brave either. If 

fire is raging out of control, don't stay 
‘and fight it—run like bloody hell. 

'Now, on to the chemicals themselves. 
Dab ald of hemes, tare 8 
good, healthy respect for them. 

belief. The only 
n't care who they 
release their powers on so be good to 
them, 

‘An extremely useful little chart which 
will aid you in being good to your 
chemicals’ is called "Safety in the 
Laboratory: Incompatible Materials.” It 
in free and can be ordered from Science 
Produets Division; Mallinckrodt Chemical 
Works; P.O. Box 6439; St. Louis, Missouri 
63160. (See Page 398.) : 

‘This is a small wall chart which lists 
most ofthe chemicals which do bad things 
when. you mix them. While you're 
‘ordering it, you might as well send S0e for 
Mallinekrodt’s chemical catalog. 

If, for some reason, you have to put a 
chemical battle in storage, even fora short 
‘time, label it. It doesnt take a particularly 
forgetful person to be confused about 
which of two identical bottles contain & 
Certain chemical. Bven is you're storing an 
‘unknown, label it as such. It's not. that 
much trouble and will save you a lot of 
‘gti in the long run. And, if you were 
‘Rupid (that’s right—stupid) enough to 
keep something in an unlabelled container 
and find it again, throw it out even if 
You're absolutely, 100% sure of what the 
chemical is. Il, by some freak chance, 
you're wrong, it could mean your life. 

By the way, when storing chemicals, 
rake sure that the chemical doesn't react 
with either container or it's lid. 

"And don't store explosives! As a general 
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‘Keep your lab and chemicals locked up. 
‘There are two reasons for this: First, it 


‘something up. The next thing 
youll be seraping him off the wall 


patty knife. 
'No discussion of chemical safety would 
really be complete without a mention of 


waste Just what does one do 
‘with all ofthat icky stuff left over in one's 
flask? Accumulated wastes can lead to 
fire, irritating fumes, damage to 
‘equipment and just generally bad things. 

‘Solid wastes should be wrapped in 
‘newspaper and put in an incinerator or 
‘covered trash can. Liquid chemical wastes 
‘an usually be washed down your kitchen 
sink if it doesn't have a garbage disposal 
‘unit. Run lots of cold water down the drain. 
after using it. Strong acids have to be 
peutralized before they can safely go 
down your drain. Simply throw some 
‘marble chips, clam shells or oyster shells 
into the container with the acid and wait 
until all the bubbling stops. Some types of 
‘gravel can be used in place of the marble 
‘chips, ete. Anyway, the acid is now safe to 
‘wash down your drain. 

Flammable liquids are another story. 
‘They should never be run down a drain as 
many liquids of this type don't mix with 
‘water and are so light that they collect at 


the top of the sink trap instead of being 


‘washed away. Instead, pour flammable 
liquids onto open, ungrassed ground far 


Fergus doer 


c) 


How So use Mom, 


away from any tree or building. Don't 
<ispose of them by burning. 

‘Actually, all chemical wastes ean be 
disposed of in this way, but it is a good 
dea! less convenient than the other ways. 
Nothing will grow on your chemical 
disposal area, so don't use your front yard. 

Broken glass (and there will be broken 
glass, take my word for it) should be 
immediately swept up and thrown away. 
‘Small slivers of glass can be easily picked 
‘up with a wet paper towel. 

‘One thing though—when you got rid of 
cyanide wastes or anything that even 
involved the use of a cyanide, make 
absolutely certain that 


want that, do we? 
Plants and such from which you've just 
‘extracted something can be disposed of 
‘with your household food wastes. 
‘When doing an experiment, there are 


also few rules that need tobe followed: 

Always work with a purpose. More 
Accidents are caused by. just messing 
‘round than from any other cause. If 
you're going to make something, make it 
and close up shop. 

Don't leave your lab while something is 
going on. Even if you just have one lousy 
‘alcohol burner going, you should stay and 
watch it. Bring in a book, television or 
‘something to keep you occupied, but try to 
be there. I know that t's pain, but would 
yourather have your lab burn down? 

‘This brings up a very important point 
about heating flammable chemicals. Some 
solvents such as. ether and carbon 
disulphide can catch fre if you just look at 
them cross-eyed, so. never heat any 
‘flammable chemical over an open flame or 
hot. plate with exposed  flamenta, 
Instead, use an insulated hot plate, a hot 
‘water bath or a hot oil bath. 

Don't carry lit alcohol burner around 
either. Ifyou should drop it and it breaks, 
the effect will be exactly the same as if 
‘someone dropped a Molotov cocktail at 
‘your feet. 
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In general, before doing an experiment 
you should take a few minutes to think 
through what you're about to do. Think 
about each stage of the experiment and 
‘what you're supposed to do at each step. 
‘Think about the reacting chemicals in 
terms of flammability, toxieity and 
reactivity (how reactive the chemical is). 
‘Then, do the same thing with the product 
chemicals, Think about how violent the 
reaction will be and what you should do if 
it gets out of hand. Are the chemicals 
heat, light or impact sensitive? What 
should you do if you get a dose of 
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whatever you have in your flask? What 
‘should you do if your cooling system or the 
water supply fails?” What will happen if air 
or water gets into your equipment? Is the 
ventilation adequate? In short, think. 

‘The “Incompatible Materials” chart will 
help for this. Another fine book is ealled 
THE CONDENSED CHEMICAL DIC- 
TIONARY edited by Gessner G. Hawley. 
It costs upwards of $40 so I don't think 
you'll want to rush right out and buy one 
‘but most public libraries have it. The book 
lists most of the common chemicals, their 
properties, hazards involved, vague 
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Gerivations and the like. 


t to get into kitchen 
good way to start is by 


Tn summary, these are just general 
rules fora very specific subject and I don't 
expect you to remember them al, but try 
to pick up the general principles. They all 
amount to little more than common sense 
and a bit of knowledge. Basically, if you 
think, be careful and try not to take 
chances, you should be allright. 


‘commonly « 
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SENSITIVE BALANCE 


BUILT FROM SCRAPS 
By DALE W. ANSELL 
Popular Science 1987 


Turning @ hash to drow down the 


other end 


Son device 


Tak 


LTHOUGH it will weigh to a frac- 
2 of a milligram, this beam 

balance did not cost me a cent. 

He was built. entirely from 


Scraps and salvaged materials. 

Column, A 'y-in. wooden dowel 
bout 125 in, long is set as shown at a 
Slight angie in a hole bored in the base 
‘A wooden bracket is fastened in a slot 
ih the top to hold the Knife-edge bear 
ing, which fa an {ron washer with @ 
nick filed across its upper face. Fasten 
the washer with small screws 

‘Beam. Cut from white pine. Bear in 
mind these facts: 1. The point of sup- 
port (central knife edge) must be above 
the center of gravity of the finished 
beam, complete with indicator and ad- 
jjustment screw, but the shorter the dis- 
tance between’ these two points, the 
greater the sensibility or, as its more 


od 


three knife edges must be in the same 
plane. 3. The longer the power arms, 
{he greater the sensitivity and the long 

fer the period of oscillation; however, 
tthe beam must be rigid. 4. The lighter the 
beam, the greater the sensitivity. 

‘A section of razor blade is set securely tn 
fa slot in the beam, perpendicular to the 
plane of the beam. The indicator ts iron 
wire, flattened and pointed at one end. The 

‘inserted in the beam, 


(On top of the beam, fas- 
ten a metal bracket to 
hold the adjustment screw. 
Inlay iron plates in ex: 
treme ends of beam and 
fle a nick in each to locate 


from centr 
‘and perpendicult 
of beam. 

A eale'of ten divisions 
exch being 12 millimeters, 
{ir drawn on thin white pac 
er and glued to the right 
edge of the beam for the 
rider (described later). 
‘The zero mark Is located, 
directly over the central 
henite edge. 


to plane 


Sp and. down 


‘as Mlustrated through 
Wire guides at the rear of the column. 
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1 screw Is mounted above 
tolimit its upward motion. 
‘band at the bottom forces It 
crew, which passes: 
Urough a small mut soldered. to the 
bracket. ‘A Tock nut is also. desirable, 
‘he arrester ia raw! down by a cord 
el shat, which has 
knob ‘on the front end. Friction holds 
the arrester until Uke knob i turned In 
the opposite direction. Bearings are made 
from two pleces of wire wound around 
the dowel ‘and. driven into the base. 


scale with twenty divisions, eactr 01 In. 
{tnd glue near’ bottom of column, 

"The rider that slides along the right 
sof the beam in a U-shaped plesw of 
Nor 0 enameled. cops 

ie for moving it Tt 


‘weighing. consult text on 
qualitative chemleal analysis. The rest 
point of the balance must be found tn 
fuch work by averaging ‘Ave consecu- 
tive turning’ points of the. indieator 
‘Three seta of readings re us 


Feat point 
Move the rider to divs 
‘erams). Again determine the 
Lat us say It 8 88. The senalbity then Is 
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Top, frost, ond ond views of the compl 
fir showing the tnileedge hongers 


2008 divided by (103-88) =0.002 grams 


1d two dete drowings, the 
‘the second, the pon supports bent from wie 


oF 2 miligrams. 


MISCELLANEOUS CHEMISTRY TIPS 


‘There are some topics which don’t 
belong under any particular heading of 
their own. This article is an anthology of 
‘such subjects. 

‘A. Acrolein (See PMJB, page3®). As 
some of you have noticed, acrolein rapidly 
looses its poteney if it is stored. The 
reason for this is that acroleia has a ten 
dency to polymerize. This means that it 
reacts with itself to produce huge super 
molecules with different properties than 
the acrolein. Nothing can be done to total: 
ly prevent this (except to add a few exotic 
chemicals), but the process can be slowed 
down by taking some precautions when 
storing it 

‘Keep acrolein in a cool, dark place in a 
dark or aluminum-foil-covered bottle. Al 
0, don't store large amounts of aerolein in 
the same bottle. Use several small bottles 
‘and put them in a place where they're not 
likely to be shaken or handled too much as 
this accelerates polymerization. 

‘Also, all the sources that [have say that 
acrolein is highly toxic, so take eare when 
using it 


Besides Drano, which has additives init 
to make it bubbie and turn blue and all 
that erap, pure sodium bisulphate makes 
up several non-brand-name drain cleaners. 
It's also used as a poo! acidifier. But, 
before you buy the stuff, read the label 
and be sure the bottle contains sodium bi: 


& Acid Goody 
(PMIB paged). This little goody is fantas- 
tic, but there seems to be some confusion 
about the mechanies of the thing. This is 
how it works: 

Hydrochloric acid is a solution of a gus, 
hydrogen chloride, in water. When you 
heat the acid, the bydrogen chloride is 
driven off and picks up atmospheric mois: 
ture to forma white cloud made up of tiny 
droplets of hydrochloric acid. This hap- 
pens at room temperature, but not as fast, 
‘That's why a bottle of hydrochloric acid 
fumes when you open it on a humid day. 

‘when you put the aluminum in 
they react to produce hydrogen, 
‘aluminum ebloride and great heat. The 
heat then drives the hydrogen chloride 


into the alr. So the gas that makes tho alr 
miserable is hydrogen chloride, not ehlor- 

‘As is usually the case, now that we 
understand what happens, we can play 
around with ita litle. Any way of heating 
the acid will produce the same effect. 

‘A modification which will produce gas 
instantly can be made by using lye in place 
of the aluminum. The heat produced is 
terrific and the gas is evolved instantly 
‘upon addition of the lye. 

C._ Prussie Acid — In the PMJB, page 
10, Kurt has drastically underestimated 
prussic acid. This is a very dangerous 
thing to do. 

Prussic acid is one of the most potent 
poisons in the world and should never be 
made without a fume hood. It boils at 79°F 
(below body temperature) which mea 
‘that if you hold a container of prussie a 
in your hand long enough, your body heat 
‘will cause it to vaporize and you're almost 
‘sure to get a whiff of it. You won't know it 
either because prussic acid has only a faint 
‘odor of bitter almond (like peanuts, but 
‘sharper and more piercing). After making 
it, the chemical should be stored in a cool, 
dark place, NOT IN YOUR REFRIGER- 
ATOR, in a tightly capped dark bottle 
(See the PMIB for details). Also, you 
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should shower and wash your clothes after 
making it 

Tkid you not; this stuff is that danger- 
fous and you just can't be too careful 
around it. 

1D. Homemade Barometer — This goes 
right along with Don Cart’s weather 
article, "Be Prepared,” on page 585 of 
‘THE SURVIVOR. This barometer will 
sive an indication as to whether the air 
pressure is going up or down over a period 
of time and, using Don Cart’s chart, will 
‘enable you to predict the weather to some 
extent. 

First, buy a large balloon from the dime 
store and cut it down the middle. Stretch 
fone of the halves over the mouth of a 
‘mason jar and fasten it down with a rub- 
ber band. The seal between the balloon 
and the jar must be airtight for the thit 
to work. You may have to use glu 
‘Anyway, once you get the seal airtight, 
tape either a soda oF broom straw to the 

‘of the balloon so that when the 


the straw will go u 
moter. 

"To use the thing, first put the baro- 
meter somewhere that the temperature is, 
fairly constant and it is out of the direct 
sun, ‘This is where it should stay for as 
long as you intend to use it. Anywa 
dion itso that the straw points toward 
‘wall, Place a piece of tape on the wall 
which has been marked with a line every 


Finally, make a chart and hang it near 
the barometer. Write down the number of 
the mark that the straw points to every 
twelve hours. The higher the number of 
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the mark, the higher the air pressure. 
Now use Don Cart's weather article on 
ageS3s to help you predict the weather. 
'E. Sulphur Dioxide — This is a nause- 

ating gas, easily produced, which is very 
‘effective in clearing a room if you're notin 
fay hurry asthe gas is produed slowly by 
Burning sulphur produces sulphur d- 

‘oxide. Simply place a pile of sulphur on an 
{inverted tin can and light with a match. 
portant bere spr aot bares 

‘because sulphur melts asi 

nd, without the metal rim of the can to 
contain it, the molten sulphur would begin 
{a ow all round, sting thing on ie 
Tn general, put mur on some shal- 
low, rimmed and nonfamamable surface. 
“Also, when placing this thing, take care 

to put it somewhere that it can't be seen 
obviously). This is easy because sulphur 
burns quietly. giving off litle light and 
slowly, once lit it 
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possible suction. This provides the needed 
suction and does away with forever re- 
filling the siphon bottle. 

G. General Information on Information 
Thave several books dealing with 
improvised weapons and the like and, 
from these have drawn one grand and 
simple conclusion: That is, don't assume 
that the person writing the book knows 
what he's talking about. ‘This includes 
army manuals, books after the fashion of 
‘THE ANARCHIST COOKBOOK and the 
article you're reading right now. I have 
run across books that were unclear, 
vaguelywritten and even downright wrong 
in some cases. 


A ease in point is THE COMPLETE, 
CIA & SPECIAL FORCES IMPRO: 
VISED MUNITIONS BLACK BOOKS 
‘These are dangerous books. Sure, they 
tell you how to make several high explo- 
ives from seratch, but then they leave 
‘you flat. They give no information about 
how to handle or store the explosives nor 
do they mention things like safety goggles 
‘or hand protectors. The books just leave 
you with a pile of high explosive an 
nothing more which is a very dangerous 
position to be in. In short, these “Black 
Books” were written for people who have 


‘Another thing: Don't place the can in 
1y depressions because sulphur dioxide 
‘very heavy gas and wil fil the de 
pression, putting the burning sulphur out. 

‘Allin al, this is very effective. 

P., Modified Sulphuric Acid Process — 
(On page 68 ofthe new, enlarged edition of 
the PMJB, on page i4e of the enlarged a hell ofa lot more experience than your 
GRANDDAD'S WONDERFUL BOOK average man when it comes to explosives 
OF CHEMISTRY is Kurt's process for and such related items 
making sulphuric acd from scratch. The As an example of what I'm talking 
idea is excellent and the principle sound, about: In these books is a method for 
but Thave a minor improvement. Producing methyl nitrate, « liquid. high 

Tastead of the large siphon bottle which explosive. However, the book fails to 
Kurt uses to draw the gas through the mention that methy! nitrate is more sen- 
system, simply hook the tube coming from sitive to initiation than nitroglycerine. It 
the bottle of concentrated sulphuric acid also fails to mention that methyl nitrate 
{o's vacuum cleaner set for the lowest emits fames which ean be narcotic. 


A HOMEMADE FUME HOOD 


by Kevin Christopher 


(One of the main problems that the home 
experimenter has to cope with is the 
problem of ventilation. Chemical fumes 
‘aan be highly toxic and can knock you 
down faster than you would believe. 

Twas thirteen when I first got interest- 
‘ed in chemistry and it wasn't long after 
that when I began to experiment in my 
‘oom. My chemical career was almost put 
to an abrupt end the first time I filled the 
house with hydrogen sulphide, the “rotten 
‘egg” gas. So, to prevent further friction 
with my parents, I devised this homemade 
fume hood. 

Tn case you don't know, a fume hood is a 
device which draws off bad or poisonous 
fumes from a reaction and pumps them 
‘outside, It's a handy device to have if you 
{do experiments with any regularity. 


pane torch, you might want to consider 
Putting a piece of sheet metal on the 
Inside top of the box to protect it from the 
heat. Tais isn't really necessary but it will 
prolong the life of the box. Before putting 
it in, give the metal a couple of coats of 
shellac to protect it from chemical action. 

‘Notice that no dimensions are given to 
keep things general, but three-feet wide 
by threefeet high by two-feet back are 
about right for the box. Make the legs #0 
that the opening in the front of the box is 
about as high as your stomach. The di 
‘mensions you eventually choose will be 
determined by your height, finances, ete. 
‘The material is one-hal-inch-thiek ply: 
wood and be sure to allow for the thick- 
ness of the wood when laying out your 


the box and into short pieces of two-by- 
four to add strength and to avoid splitting, 


THE SURVIVOR Vol. 3 
the plywond, Catal he joints with se 
SPiofhehy nuke i antiga Sticone Bos 
can be gotten at most hardware stores 
nds the kind with a small sample of glue 
‘on the package. 

‘After the box is screwed together, more 
slue is ameared into the joints and allowed 
to dry. Then the entire box, both inside 
and out, is given two coats of flat black 
paint. This makes chemical spills easier to 
detect an most chemicals are light in colo. 
‘After the paint dries, coat the box, again 
both ‘inside and out, with at least three 
coats of shellac. If you can get any paint 
specially made to resist chemical attack, 
by all means, use that instead. 

‘When the shellac dries isthe time to put 
in the plexiglas window; not glass or even 


‘The plexiglas 
around a quarter-inch thick 
wood: to plexiglas seal should be made air 
Light with slicone give before the window 
is serewed into the box. 

‘To do this, the plexiglas is cut to the 
proper size (the window should cover 
About half ofthe front) and is then drilled 
slong the three edges with holes ‘just 
slightly larger than the screws them: 
selves. Then, the edge of the box where 
the wood will contact plexigias is liberally 
smeared with silicone glue. Position the 
window and serew it into place. Note that, 
like everything else, the window is 
screwed into the two-by-fours and not into 
the plywood walls. 

‘Two notes: The fume hood I originally 
made was a freestanding unit with legs. 
But, if you want, you can make a table 
model just by shortening the legs. Se- 
condly, you'll find that your life will be 
‘easier if you first drill small holes in the 
'box pieces and studs atthe places you plan 
to put screws, This further reduces the 
chance of splitting the wood. 

‘As T've said, the suction is provided b 
‘an old vacuum cleaner gotten from a 
goodwill store, Don't use your household 
‘vacuum cleaner. Vapors can get eaught in 
the cleaner and then be released when 
‘your wife starts to clean the kids' room. 
Anyway, the bog and air filters are re- 
moved and the cleaner is ready. Just stick 
the suetion hose an inch or 50 into the hole 
in the top rear ofthe box, place the elean- 
‘er outside (which ean be done by tying a 
good, strong rope around the handle and 
hanging the whole thing out a window) 
and you're ready.to go. 

‘To use the hood, your chemical appara- 
tus is set up inside the hood and the 
vacuum cleaner is turned on. Now, the 
chemicals are put into your experiment. 
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Secondly, we have the problem of 
sleohol lamp futter. Sometimes, the in- 
coming draft at the bottom wil cause the 
flame to flutter, drawing off its heat. 7 
‘obvious answer is not to use an alcohol 
lamp. Another answer is to reduce the 
ction and thus eut down the draft. But, 
this method reduces the rate at which the 
‘bad fumes are carried of, so take eare in 
this solution. Or you could arrange some 
kind of cardboard wind screen around the 
lamp. Use your imagination. 


‘your experiment as usual. 
‘reaction has reached comple: 
‘on while every: 

‘up, neutralized 
‘safe. Remember that 


‘remove the vacuum cleaner hose from the 
hhood, still running, take it outside with the 
cleaner and let it run for another fifteen 


common sease. 

‘There are two difcuties that readily that you never experiment inside, even 
come to mind: First, if there is any danger With the fume hood, I did it only in my 
of explosion, dont use the hood. Do the Younger. mare dimwitted years. 
‘experiment outside instead. The reason Se 


How to Keep Flies Out of the House 


sapere and Water of every kind, except 


rain water, will speedily cover the 
side of a toa-kettle with an unpleasant 
crust ; this may easily be guarded 
against by placing clean oyster-shell 
oF a piece of stone or marble in the tea- 
The shell or stone will aways 
Keep the interior of the kettle in good 
order, Pa rattenctng: ‘the particles of 
‘or of stone. 


‘There are Ay swatters, fly 
various kinds of poisons for getting rid of 
hhouse flies, but all of these have some dis- 
advantages. A better and more effective 
way is fo take a small clean sponge and 
place it in a dish after dipging in very hot 
Water. Immediately. after dipping the 
Sponge, apply a few drops of ol of lavender 
fon its Flies do not like the odor, and will 
Ieave any place where itis present. Ii the 
sponge is moistened about twice a day, 
Bies will not come around. 
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HOMEMADE LABWARE 
FOR THE AMATEUR 


‘To many intelligent and cultivated 
people not specifically instructed in 
chemistry, the word recalls confused 


ids, gi 


crystals, dazzling fla 4 
fumes, intolerable odors, startling explo- 
sions and a chaos of mystifying 
‘experiments. The word also conjures up 
visions of Boris Karloff behind a confusing 
‘array of retorts and condensers, furnaces 
‘and crucibles together with innumerable 
bottles filled with solids, liquids and 
gasses, Moreover, this whole bewildering 
paraphernalia is connected by glass tubing 
df eccentric eurves, displayed in incredible 
confusion and meaningless array. 

‘Chemistry doesn't need to be this way. 
Don't be taken in by those who are 
convinced that chemistry has to be 
‘expensive and complicated. It doesn't. 

‘This article is just chock full of 
‘equipment that you can make out of junk 
fand most of it works just as well as that 
expensive, store-bought stuff. Using this 
article and the ‘and techniques 
deseribed in GRANDDAD'S WONDER- 
FUL BOOK OF CHEMISTRY, you 
shouldn't have any trouble at all with 
kitehon chemistry. 

Heat Sources — The classic laboratory 
heat source is the good, old Bunsen burner 
but, unless you have a source of gas that 
you ean readily hook into, they are 
iy for Kitchen chemistry. How- 
ever, a propane torch, picked up at any 
hardware store, makes an excellent 
substitute. 

‘Another classic source of heat is the 
alcohol burner. These are very easy to 
make, You'll need a small bottle with a 
‘metal lid and a piece of clothesline rope 
about four inches lon 

‘Punch a small hole inthe lid of the jar. 
‘The hole should be small enough that you 
have to force the end of the clothesline 
through the hole. Force the rope through 
the top side of the lid leaving sbout » 
‘halfineh sticking through the top. Now, 
the bottle with aleobol, serew oa the lid and 
itisdone. 

‘Note: The clothesline should be of the 
type that has many soft cotton fibreson the 
inside. You ean also use a piece of cotton 
‘ath towel asthe wick, but make sure that 
the hole inthe lids tight in any ease. 

«_ By the way, you ean put more than one 
‘eka your brn tyes need mer heat 
‘or want to be ‘tubing. i 
are bent close to each other (within half an 
inch), they wil produce one large flame. 
‘Make the holes in the jar lid. about an inch 
apart. 


TaN 


a} 


Alcobol lamps usually need « cap to 
prevent all the {uel from evaporating 
Detween uses. An old fountain pen cap 


make both the alcohol lamp and 
‘Cutting it ina suitable place with a hacksaw 
(ee illustration). 


[AN ALCOHOL BURNER MADE 
FROM A SPENT CARTRIOGE 
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cocktail. 

‘The best fuel I know of is “Mr. Thinsit 
Denatured Alcohol” gotten at any 
hardware or paint store. Rubbing aleobol 
and the like will work, but not as well as 
“Mr. Thinzit” because rubbing aleohol 
usualy contains water. 

‘Another good heat source is the 

ffee-can furnace. This is strictly an 
doors device and, with the proper 
modification, ean bring objects up to a 
bright-red heat for several hours. 

‘As you might have guessed, you need & 
coffee can or something similar. First, 
remove both the top and bottom so you 
have a large, metal tube. Punch sevoral 
dquarter-inch holes all around the can about 
‘aninch from the base. The holes should be 
‘about an inch apart and can be made with a 
nail. Now, get some picture-hanging wire, 
‘some antenna wire or even some bell wire 
‘and thread itinand out ofthe holes you just 
made to form a support for the charcoal, 
‘Thread the wire through the can enough 30 
‘that nothing larger than a half-inch ean fall 
‘through. That'sall there istoit. 

‘To use the furnace, st it on & barbeque 
grill or a couple of bricks 9o that air ean 
flow up through the base and get to the 
chareodl, Fill it about three-quarters full 


‘THE COFFEE CAN FURNACE 


Ccottee Can or Something Similar 
¥ 


ot 


Wire TE 


SH 


Bricks > 


Side View 
Wire Threaded inside Can 


with charcoal, place the object you want 
hestediin the center ofthe coal and then fill 
the rest of the furnace. Light it the way 
you'd light a barbeque (ie. spurt some 
lighter fluid on the charcoal and toss on'a 


match). BE SURE TO USE THE 


One word of warning: Never carry ait FURNACE ONLY IN A WELL: 
alcohol burner fyou dropitand the thing VENTILATED AREA. It will reseh fll 
breaks, it wil act exactly like a Molotov heat inabout thirty minutes and left alone, 
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will continue to burn for an hour at a 
dulled heat. 

‘To get even more heat, you have to 
convert the thing into a miniature blast 
furnace. After you've finished threading 
the support wires, wrap several layers of 
sluminum foil around the very bottom of 
the furnace (closest tothe charcoal support 
wires) such that about an inch of the fil is 
around the ean itself and the rest hangs 
below the can. Then secure the fol to the 


0 that airis blown, not sucked, through 

hose. Form the aluminum foil around 
the hose and wrap it tightly with wire. Set 
up the furnace on a couple of bricks so that 
air blown by the vacuum cleaner has an 
unobstructed path. Fill it with charcoal, 
light it and start up the blower. In about 
thirty minutes, the furnace will reach 
bright red heat, 

Both types of furnaces seem to work best 
‘on charcoal the size of peach pits or a little 
smaller. The "blast furnace” eats this like 
rnotomorrow, but the heat is tremendous. 

When first run this thing will smoke like 
the devil, but don't worry. It's just the 
paint burning off and it will soon, cease. 
‘Also, don't worry when the can rusts. I 
can't figure out a way to prevent, but I've 
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after you've gotten the inserts as clean as 
yyoucan with adamp paper towel. 

‘fyoucan still smell the original contents 
either in the jars or their lids, don't worry. 
You can still use the bottle. In kitchen 
chemistry, your chemicals, originally 
meant as garden or supermarket 
chemicals, aren't going to be all that pure 
to begin with, so you won't have to worry 
‘about the possible contamination from the 
“dirty” jor. 

When storing a chemical in a 
‘container, make sure that the cher 


lid. Also, the capacity of the container 
‘should not greatly exceed the quantity of 
chemical to be stored. However, the 
‘container should be large enough io be 
bbandled easily and not readily misplaced. 
‘Any container should be capable of being 
tightly closed to prevent contamination, 
leakage, or evaporation and it should not 
be able to tip easily. Your containers 
should be cleanable and durable. Reserve 
wide-mouthed bottles lids and 
narrow-mouthed bottles for liquids. Gi 
‘brown or amber bottles should be provided 
for silver compounds and other light- 


had furnaces for up to a year before they 
needed replacing, 
Aluminum Foil Aluminum Fol 
‘irom Vacuum c secured 


‘THE COFFEE CAN BLAST FURNACE 


Also, don't overlook heat sources such as 
hot plates, the light-bulb stove on page S24, 
candles or even your kitehen stove. 

Containers — The kind of containers that 


{'m going to be talking about are used only 
for chemical storage and are not to be 
heated. We'll get to those late. 

don't really need to tell you about the 
kinds of containers available to the home 
and soda bottles, 


experimenter. 
Mason jars and a myr 
sizes in food bottles 
amples of what's av 

"To prepare botles for storing chemicals 
amounts to litle more than giving them a 
fgood washing in very hot, soapy water: 
fetting them soakinclean ot water first to 
get the labels off. Be sure to get any 
Fermaining label glue off (you may have to 
tselighter Mid) Anyway, after giving the 
jars 8 good serubbing, let them soak in 
clear, hot water for about an hour. Then 
dry them with a towel and let the jars sit 
‘upside-down on a towel to air dry. Don't 
forget to do the ids right along with the 
jars, but remove the cardboard. inserts 
frst and put them back into the clean lids 


‘sensitive materials. Beer bottles serve this 
purpose well. 

Rubber Stoppers — Now here's a 
problem. Beer 
‘on-reusable caps. The only thing I ean 
suggest istoget toa drugstorathat hasone 
of those Saf-T-Pak chemical displa; 
‘They're scattered all over: at least here in 
Ohio though I don't know about other 
states. Saf T-Pak sells labware at areason- 
able price although their chemicals are 
ridieulous. Anyway, you can get rubber 
‘stoppers there. If you don't have a 
SafT-Pak near you, either ask your 
friendly druggist or order them from a 
‘chemical supply house. 

‘You might also try cork stoppers 
sometimes sold at supermarkets. 

‘Beakers—These are cup lke containers 
used for heating and manipulating 
‘chemicals. You can usually find workable 
‘substitutes around the house. A household 
pyrex measuring cup, for example, makes 
‘an excellent substitute if you take care 
when heating it. Never heat any 
glassware, except pyrex test tubes, over 
‘anopen flame. Instead, heat through a wire 


14 soda bottles have use. 
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gauze (apiece of metal window screening is 
fine for this). But, even then, you shotld 
heat gently. 

Regular drinking glasses are a. good 
substitute ifyoudont eed to heat them or 

‘Graduated Cylinder — This is atl, thin 
lass tube used for measuring liquids. A 
ood substitute is a pyrex baby botle: 
‘ost of which are marked in both euble 
centimeters (ee.) and fluid ounces 
though they arent deadly accurate. 

Lightbulb Flask — This is a pyrex 
chemistry lask made out of (you guessed 
it) a burat-out light bulb, Being pyrex, it 
‘ean be safely heated over an alcohol lamp 
{but use a sereen as described under 
"Bakers" 

t's good dea to wrap the bulb in an old 
towel of something while working on it. 
Begin by lifting the small metal button in 
the center ofthe bulb bottom witha knife. 
Bend this up until it ean be grasped with a 
pair of piers. This should expose the wire 
{o which itis connected, Break the bution 
away from the wire with a twisting mo- 
tion. This wll expose the hoe inthe een: 
ter of the black insulation, Carefully 
loosen and remove this insulation which 
may require you to erack it 
Pieces. with the pliers. Be 


ext operation requires 
‘you may break a few bulbs before develop: 
lng enough skill. Hold the wrapped bulb 
Sly and, using the top end of rata 

le, puncture the bulb through the open- 
ing in the base with a quick motion. The 
glass rod which supports the bulb filament 
should drop into the bulb. Next, file back 
the jagged glass in the neck of the bulb 
and fish out the support rod and other 
junk that fell in. The flask is now ready to 


Ifthe metal shell which forms the top of 
the flask has been bent, it can be made 
round again by turning it on the end of a 
broom handle. The round metal shell 
enables tight fits to be made with cork and 
rubber stoppers. 

‘The above can be done with all kinds of 
light bulbs; either regular household bulbs 
or special purpose lamps (i. sunlamps and 
the like). Some bulbs are cone-shaped and 
are very useful because they stand up by 
themselves. Not so with ordinary, 
round-bottomed light bulbs. 

Glass Funnel — The best substitute 1 
know of is made from an old bottle, See 
‘page 116 of “The Survivor” and also page 1 
{or an alternate method of cutting the 
bottle. 

‘Test Tubes — There is no hard and fast 
substitute for these that I know of. 
Light-bulb Masks are the best thing going 
although you might try olive jars or pyrex 
‘baby botiles. But, if you really need test 
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Cre since 


ANOTHER TYPE 
MAKING A OF OISTILLER 


UGHT BULB FLASK ( 


-APiece of Rubber Tubing ( 


tubes, you'll have to order them from a 


chemical supply house. Je Tea koto 
Pan. 
Cooled water 
‘GLASS FUNNEL MADE 
FROM AN OLD BOTTLE. 
TEST TUBE RACK. working withit. several types. You should be able topick up 


‘String Fiter—This is anol trick dating the general principles auch that you'l be 
back to the middle ages. It does an able to design a distiller to suit your 
‘excellent job of filtering but it takes a situation. Just make sure that what you're 
couple ofhours. distling does’ dissolve or react with any 

"Arrange two jars such that one is about_partof your distiller. 

A berrmai saree apn in used to 
reasure out chemicals. A plastic spoon set 
neilong with one end of a clean footong from the supermarkets an excellent 

rubstitute. 

Crucible — A. good substitute for & 
porcelain crucible is a pipe cap and 
uitabl pl. Be sure to dil tiny holo in 
the plug (which will be the cover to your 
crucble) to allow any gas to escape. A 
larger cruciblecan be made out of plece of 


“ied al the way 
‘hough 

‘est Tube Racks — These can be made 
quite simply from a two:by-four. The 
{Hustration should explain the construction 
deta: The holes are dried so that they 
tre just a litle larger than the test tube 
nd they donot go ll the way through. If 
Jou have trouble driling the partial hoes, 
then dri all the way through and give © 
ploce ofhardboardtothe bottom. 

"TestTube Holder — These are wed to 
hold asks and such while heating them. 
Thy cn be eat fom ea wie oe 
GWBC; p- 370) or you can just use 3 
Spring type clothes pinas holder. 

‘Glass and Rubber Tubing — Again. 
there isno hard and fst substitute that I 
know of You might try Sat T.Pak or 8 have a metal tube, Place block of wood 
Chemical soply house. Plastic aquarium 7 > inside the can and punch several holes with 
hove works in some eases, but take care cies Ficeestiqua & large nail about an inch from the end of 
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the an, You should have at least six. Then, 
enlarge thebolestoabouthalf-aninch with 
f° ballpoint pen and attach thr 
spring-type clothes pins as shown 20 tha 
the Up of the burner wick is sbout two 
{inches from the bottom ofthe flask. 

(Gr you nigh want to make & tripod by 
catting the ean with a par of tin sips as 
shown. ere ie 

Note that a square of metal window 
screens placed over the tripod when glass 
‘containers are to be heated. Always use & 
wire sereen in this manner regardless of 
the kindof support used and never allow 
open flames to come in direct contact with 
tlassware other than pyrex test tubes. 

Balance ~ This is one ofthe few things 
that you realy can't do without. plan to do 
fn article just on balances in the near 
future 4, wnt then, buy a eheap postage 
scale calibrated in both grams and ounces, 
it possible. 

Drying Oven — A lot of formulas in 
GRANDDAD'S WONDERFUL BOOK OF 
CHEMISTRY require dry chemicals. The 
most obvious way of drying them isalsothe 
best way. Use your kitchen overn. Spread 
the chemical oF plant out in «large, glass 
tray and put it in your oven. Inspect every 
half hour oro. 


MAKING A CLOTHES PIN TRIPOD. 


=) 


‘A place of wood Ia inserted 
von making the exhaust holes 
Inthe ean 


Spring Type Clothes Pins 


Pipe Caps 


ean't get any more specific than this as 
ry chemical or plant requires « 

temperature. You'll 
just have to experiment. 

Beaker and Crucible Tongs — These are 
used for handling hot beakers and 
‘erucibles. A passable substitute isa par of 
Kitchen tongs gotten at the supermarket. 


what youhave. 
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ATRIPOD CUT FROM A TIN CAN 


exhaust 


Exhaust Holos 


CHEMICAL MISCELLANEOUS 


By Kevin Christopher 


A. Testing Gasoline for Water—Water 
tn gasoline can use alt of problems for 
* First, you'll need spa 
‘irs, you'l need some copper sulphate. 
See prt Il of-On Pding Chemicals” for 
the soures ofthis stu. The chemical you 
tril got shouldbe a very prety ahade of 


little more than heating it until it turns 
white. The diagram illustrates one method 


way, this method can be used to dry 
‘almost anything). Or, you can just heat 
the chemical in a test tube. At any rate, 
test the gasoline only with freshly 
dehydrated copper sulphate. 

‘Put just enough into a small, dry pill 


vial to cover the bottom and fil the rest 
‘with the ‘gasoline. Shake once or 
twice and if the dehydrated copper sul- 
phate turns blue, the gas contains water. 
TC it remains white, the gas is all right. 
B. Geological Survey Maps—Geological 
survey maps are just perfect for keeping 
tabs on what's around your survival shel- 
ter. They can also be used to study a pos: 
sible survival home from far away as in 
Kurt's article “Studying your Survival 
Home from Afar” on page 20. 
‘Geological survey maps are put out by 
four government and are on a scale of 
000. This means that they are de- 


tailed enough to show tiny foot paths 
‘walls and small creeks. ‘They also show 
‘elevation and contours. 


Survey, Washington Di 
1200 South Eads Street, Arlington, Vir- 
ini 22002; West of the Mississippi: U.S. 
Geologie Survey, District Section, Federal 
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Center, Denver, Colorado 80225. 


When you Ars write sk for the free 
index map forthe sate youre interested 
dense popeoend 
raver 
Tos 
‘aes 
Mouse 
Nt 


Masse Trop Sih 


C. Mouse Trap Alarm—This is some- 
thing I read about a couple of years ago 
which has proved to be very effective as a 
burglar alarm or booby trap trigger. 

‘All you need to construct the actual 
‘switch is a mousetrap, some aluminum 
foil, wire and a piece of black thread. The 
diagram explains the hook-up. Note that 
the aluminum foil is wrapped around one 
tend ofthe trap so that when the thread is 
‘tugged, the trap closes and completes the 
circuit. 

recommend a black thread because it's 
impossible to see at night and almost as 
difficult to see during the day. 


To Dry Chania 
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Another simple burglar alarm switch 
can be made from a common pill vial and = 
little salt water. 
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Salk Wader Suite 


Dissolve as much table salt in water as 
will dissolve and set up the switch as in 
the diagram. When anyone knocks the vial 
‘over by tugging the string, both screws 
will be in the salt water and complete the 
circuit. Naturally, this won't work in 
freezing weather. 


D. Sources of Labware—Many devices 
in the PMJB, SURVIVOR ete. call for lab 
‘equipment. The price of good Inbware is 
‘skyrocketing. 


T've found that the better part of all 
labware can be made at home or else 
household substitutes such as blenders, 
mixers, glass ovenware, ete. can be found. 
For examples of the former, see "Home: 
made Labware for the Amatuer. But, as 
for the latter, brand new mixers and 
blenders are very expensive. So, for 
these, just go to any Goodwill or Salvation 
Army store. They stock old, but still func 
tioning kitehenware for very little. This is 
just the kind of stuff that the kitchen che- 
mist is looking for. 

E. More on the Flame Thrower (See 
page 18 of the PMJB)—Recently, my 
flame thrower has begun to drip alcohol 
onto my hand whenever I squeeze the 
handle. This, Tm sure you'll agree, is 
highly undesirable seeing that a fame is 
only inches away. 

‘The problem was that the nozzle that 
serewed onto the sprayer had somehow 
expanded and gotten too big for the 
sprayer threads. It might have been 
caused by the action of the alcohol on the 
plastic over a long period of time. Just in 
case, watch out for this. 

solved the problem with silicone glue. 
First, unscrew tne nozzle, tube and all, 
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{rom the main portion of the sprayer. 
‘Then, coat the part of the sprayer 
mechanism which comes in contact with 
the serew-on nozzle with silicone give (try 
to avoid any excess. Use just enough to 
cover the threads and io more). Im- 
‘mediately serew on the nozsle and adjust 
it'so that it will spray a fine stream. Let 
everything stand a while to dry. The lame 
thrower will no longer leak. 

‘The only problem with this solution is 
‘that since the nozzle is now permanently 
attached to the sprayer, you can't unscrew 
it for storage. 


daly Ne 
Sens Ge 
Vase on the 
oud 


Flas Tener 


F. Producing Intense Cold—This is 
something that might come in handy to 
quick freeze things. It will produce a te 

perature of around minus 78.6 degrees C. 
(or minus 110 degrees F.) using dry ice 
and acetone or methyl alcohol. See “On 
Finding Chemicals" for th sources of 

ese. 


About the dangers of dry ice: First of 
all, don’t store or use it in a closed room 
because as it evaporates, the earbon diox: 
ide will replace al of the oxygen in the air 
‘and cause you to drop dead. Secondly, dry 
ice is very cold and will instantly freeze to 
the skin, ereating blisters and burns. 
handle the dry ice with tongs or 
gloves. 


‘To get the cold into a form that can be 
readily absorbed by something requires 
you to make a slush out of the methyl 
‘alcohol or acetone and the dry ice. Neither 
‘of these liquids will freeze at so low a tem: 
perature and will absorb the heat from 
anything that it comes in contact with. 
rrrst, break the dry ice up into peach- 

pit sized chunks with a hammer. To avoid 
flying pieces of dry ice which could be dis: 

asterous (if one got in your eye, for exam- 
ple), cover the dry ice with a dishtowel 
‘or something before you begin pounding. 
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Dry Tu Shak 


To Ligh Some Gases 


‘Wear safety glasses and heavy gloves just 
incase, Then, toss the pieces, a couple at a 


‘bubble violently. Keep putting in chunks 
until you have a lushy mixture of 
dry ice and liquid. It is now ready. 
For some interesting things to do, try 
immersing a lower in the slush for about & 
nute and then hit it on a table top. Tt 
Fas if it were made of glass. 
Next, try a hot dog of a piece of rubber 


The Ten Fach Borner 


tubing. 
‘This mixture can also be used as a cool 
ant in some reactions or it can be used to 
liquify certain gasses. A couple which will 
liquify at the temperatures we're talking 
about are sulphur dioxide (B.P. -10 
degrees C.) and hydrogen sulphide (B.P. 
60.2 degrees C.). The diagram illustrates, 
« possible set-up to liquify these gasses. If 
you're really interested in this, look u 


~ ON FINDING CHEMICALS 


by Kevin Christopher 


‘A major problem facing anyone in 
Lerested in kitehen chemistry is where to 
find chemicals to work with. Often, the 
kitchen chemist lives in a small town or 
‘out in the boondocks where commere 
‘chemical companies are few to be found. 
Or, he could live ina hig city but cant find 
‘a place whieh will sell to him. 

‘So, what options are left open to him? 
He must either find a chemical company 
which will sell to hi, find chemicals in the 
things readily available or forget about 
kitchen chemistry. 

PART I- FINDING A CHEMICAL, 

‘COMPANY 

‘To those of you who live in a big city. 
‘you've got it pretty much made. Tn any 
large city, there is always at least one 
company that caters to hobbyists, 
although most don't 

To find the company, first call every 
place listed in the yellow pages under 

‘Cheniieals.” Explain that you're a 
hobbyist who's just moved in from out-of 
state and are looking for a place to buy 
chemicals and labware from. If you get 
‘a negative reply. always ask if they know 
‘of any place that does eater to hobbyists. 


This is where you'll get most of your 
stood leads. Of course, always be polite, 
even if you do end up with a complete 
nothing. 

By the way, youll almost always get a 
secretary or someone like that who 
doesn't know beans about chemistry, 30 
it's not likely that you'll be asked any 
‘questions. But, just in case, you should 
always have a believable back-up story 
ready. A good one is that you want to try 
fut some processes that you found in ai 
old formulary. This will set up a need for a 
wide variety of chemicals. If they get 
more specific, just quote something: harm. 
less from GRANDDAD'S WONDERFUL 
BOOK OF CHEMISTRY. Never, ever just 
hhang the phone up in their faces! The very 
fact that they're asking questions means 
that they're considering your request. 
Hanging up will completely ruin your 
‘chances and probably the next guy's as, 
well. 

‘So, what if you call all of the chemical 
companies in the phone book and still end 
up with nothing? What I did was to call 
“Action Line.” This is a column in most 
big-city newspapers that helps people like 
tus with such frustrating little problems. 
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some other possible gasses in THE 
CONDENSED CHEMICAL DICTION: 
ARY (See “Laboratory Safety" on page 


Write or phone the column and explain 
that you're a hobbyist who's just moved 
in from out-of-state and would like to find 

sells chemicals and labware to 
‘They are usually very helpful 
and will answer in a few weeks. 

‘To those of you who don't live in a large 
city, you've got two choices: you eat 
cither eall the chemical companies in 
nearby large city (although your phone 
bill will probably be murder) or you'll just 
have to depend on part III for your 
chemical needs. 

If you need a cover story for any 
particular chemical, check out the “Dic. 
tionary of Old Fashioned Terms and 
Synonyms” in the front of GRANDDAD'S 
WONDERFUL BOOK OF CHEMISTRY. 
This will usually provide one. Or, look the 
chemical up in THE CONDENSED 
CHEMICAL DICTIONARY (see 
“Laboratory Safety” on Pagetodvof THE 
SURVIVOR) which lists most of the 
‘common chemicals and their uses. 

‘This is all well and good, but what about 
after the erash? You're not going to be 
able to just walk into Fisher Seientifie 
Company and order up a pound of 
potassium chlorate, are you? ~ 

After the crash, my suggestion would 
he go to any one of the chemical companies 
listed in the phone hook and just take 
what you need. But, beware; do this only. 
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when you feel you have enough manpower 
lo move about and defend yoursell in a 
large city. If you don’t like the idea of 
‘going into'a large city after the erast 
any” small town high schools 
universities in your area. They both 
usually have a pretty good supply of 
chemicals on hand and I don’t think 
anyone else will bother to take them 
before you do. After all, what use are 
chemicals to anyone who doesn't know 
how touse them? 

don’t think you're going to want to go. 
all the way back to alchemy to get your 
‘chemicals after the erash. It’s just. too 
‘lumned diffieult and time-consuming. The 
processes take forever, need constant 
Aitention and yield impure chemicals to 
boot. Also, the methods are downright 
gross (or example, grinding up red army 
Ants, searching through piles of dung, ete-) 
80 it's best just to forget about alchemy. 


PARTI-LOCALLY AVAILABLE 


‘CHEMICALS: 


First of alone thingy want to stress 
{hat you should always read the label of 
‘ny product that you'e planning to buy 
forehemica content tomake sure thatthe 
product fs, infact, that chemical. If you 
buy something and it turns out to be 
something other than what you wanted, 
don come exying 19 me, IC's your own 
fn 

rst, wll give the chemical name of the 
material Tm talking about. Then. if that 
name doesa't appear in GRANDDAD'S 
WONDERFUL BOOK OF CHEMISTRY 
(The Dictionary of Old Fashioned Terms 
tnd Synonyms" which begins on Page 2), 1 
wil pot a name in parentheses that does 
‘appear. IT can find a second name for the 
‘chemical, PI-put that too. IFT ean find 
tither ll put No GWBC Reference”) 


All of the chemicals listed below are 
cones that I have actually seen or bought. 
‘There are without a doubt more that T 
haven't seen. If you know of a source of a 
particular chemieal, write into the letter 
column of THE SURVIVOR and let others 
‘know about it, If everybody does this, we 
should get almost all of them. 

By the way, in this section, “GWBC” 
means the enlarged edition of GRAND- 
DAD'S WONDERFUL BOOK OF 
CHEMISTRY, 

Acetic Acid - White vinegar is a 5 
percent acetic acid solution. Be sure to get 
White vinegar because the colored kind 
contains impurities. To make con- 
‘eentrated acetic acid from vinegar, see 
number 3896 in GWBC (page 248). 

‘Acetone (No GWBC Reference) - I've 
{ound this in the drug store. Try there and 
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you don't have any luck, try auto parts 
and paint stores because acetone is used 
asa paint solvent. 

‘There are a lot of aluminum sources 
around the house in the form of aluminum 
{oil, aluminum soda and beer cans, ete. but 
there is a problem in that this kind of 
aluminum is not pure; I's built on some 
kind of fibreous base. To see this for 
yourself, simply melt a hole in an 
‘aluminum soda can with a propane torch. 
‘There will be a thin web of material that 
will not melt. This is what I'm talking 
about. 

‘Something that might work is to cut up 
‘2 couple of aluminum soda cans and put 
them into a pipe erucible (see “Lab 
Equipment for the Amature Vol. 3, 1098). 
‘Then melt the aluminum from tne base in 
a coffee-can blast furnace and pour it off. If 
‘you want powdered aluminum, see GWBC 
(specifically “Granulation” on page22sand 
“Powdering by Granulation” — NO- 28) 

Ascorbie Acid (No GWBC Reference) 
‘This is commonly called vitamin C and ean 
be gotten at any health food store. Note: 
‘This stuff is easily destroyed by heat and 
‘age. Follow the storage directions on the 
bottle religiously 

Aspirin (No GWBC Reference) 
Obviously get it at any drug store, 


any that’s buffered. That means the 


aspirin contains chemicals to he 
stomach acid down. 

Ammonium Hydroxide (Ammonii 
Solution of) - This is just common, 
household ammonia, but buy the clear 
kind as opposed to the sudsy kind. 

Ammonium Sulphate (Ammonia, 
Sulphate of) - This is a garden chemical 


keep 


land it's bought in five-pound bags at any 
garden store. 
Borie Acid (Boracie Acid) - Thi 


gotten at any drug store. It’s used as an 
eyewash, 


Butane (No GWBC Reference) - This is 
golten from ether a disposable butane 
enter or trom butane lighter refill 
cartrides, 

sekiicom Carbide No GWHC Re 
erence) Tiss polten at some sport 
foods or hardware stores where its wsed 
carbide lamps: 


Calcium Carbonate - it used to be that 
common blackboard chalk was always 
‘made up of calcium carbonate, but not any 
‘more (although some still is), The best 
bets for calcium carbonate are marble, 
‘whiting and clam or oyster shells. 

Caleium Hydroxide - This is gotten at 
any garden supply store where it's sold to 
‘make soil alkaline. It can also be found at a 
building supply. hardware or landscaping, 
store. 


‘THE SURVIVOR Vol. 3 


Calcium Hypochlorite - This ean be 
gotten from a swimming pool store. I's 
used as a swimming pool chlorinator (HTH 
isa brand name). It also makes up a couple 
‘of non-brand-name long-term toilet bow! 
cleaners. 

Calcium Phosphate - Bones or bonemeal 
contain about 60 percent calcium 
phosphate (bonemeal isa fertilizer gotten 
from any garden store), To increase the 
percentage of calcium phosphate, put the 
bone meal or broken bone bits into a pipe 
crucible and heat a coffee-can furnace for 
about an hour at full heat. This will drive 
off the more volatile portions and leave 
purified, though not absolutely’ puri 
calcium phosphate. 

Calcium Sulphate - Plaster of Pa 
gotten at any hardware or artist's supply 
‘Store, is almost pure calcium sulphate. 

Carbon (No GWBC Reference) - You can 
‘buy charcoal briquettes at any grocery 
store during the summer months. But, if 
you need powdered carbon, and you 
‘usually do, here are some pretty easy 
‘ways to powder charcoal briquettes: 

‘You can buy an old blender from any 
Goodwill or Salvation Army store. Toss 
couple of briquettes in after you've 
reduced them to the size of peach pits with 
a hammer. Don't use your household 
blender to make powdered charcoal 
because, sooner or later, you'll break a 
blade and ruin it. 

‘A good, non-mechanical way of 
powdering charcoal is to tie a few 
hrriquettes loosely up in a piece of Lough 
doth. Then, place a couple of sheets of 
newspaper on a coneretw floor and begin 
to pound the charcoal, still in the cloth 
bay. with a hammer. Very fine earcoal 
powder will sift through the cloth and 
collect on the newspaper. It should be 
collected every now and then and stored, 

Kurt's article on making gunpowder 
(page 81 of THE SURVIVOR) has some 
‘excellent methods of powdering carbon. 

‘You can sometimes buy ready-made 
powdered graphite (the same thing as 
powdered carbon for our intents and 
Purposes) at a feed store or farmer's 
‘exchange. Farmers mix it with their seeds 
as a lubricant when they're using @ 
mechanical seeder. 


Carbon Dioxide (Carbonic Acid Gas) 
‘This gas ean be gotten in the form of dry 
ice at most beverage places. Look in the 
yellow pages under “Ice.” Or, you ean try 
a welding supply company which usually 
stocks several types of compressed 
gasses 

Carbon Tetrachloride (No GWBC 
Reference) - This is more of an “isnt” than, 
an “is.” Carbon tet was taken off the 
market a while ago because they think it 
‘eauses cancer. About the only places thi 
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still sell it are chemical supply houses. If 
you need it for a solvent and not for it’s 
‘chemical properties, then look under 
“[ast-Trichloroethane™ later on in this 
article, 


Cellulose (No GWBC Raference) 
Celivlose is found in both cotton and wood. 
so either an old cotton T-shirt or sawdust 
will serve very well as cellalose. But, for 
the purest kind, goto drug store and buy 
some sterile cotton, which is used for 
dressing wounds and is sold by the pound. 

Citric Acid - This can usually be found in 
any health-food or drug store. 

‘Copper - This is gotten from copper 
wire or pennies. If you want copper 
filings, just open up an appliance cord and 
‘out the little wires inside into small pieces. 

‘Cupric Sulphate (Sulphate of Copper) = 
‘This ean be found at any drug store. It's 
used as a germicide.It'salso to be found in 
hardware stores as a fungicide, in 
seeticide, oF a root destroyer. 

‘pDichlorobenzene or _para-Dichloro- 

benzene (No Reference) this is one of the 
two main chemicals that moth balls are 
Usually made of. The other is Napthalene 
(qv. 
Diethyl Ether (Ethyl, Oxide of - When 
someone says just "ether", this is the 
chemical they mean. A very impure form 
of ether (and therefore not for use on 
humans) is found in spray-type car 
starting fluids: 7Westley’s Instant Start™ 
being a brand name 

Ethyl Acetate ¢Ethyl, Acetal 
Some fingernail polish remover 
nothing but pure ethyl acetate. 

Ethyl Acetate (Alcohol) - Almost pure, 
195 proof ethyl alcohol can sometimes be 
gotten ata liquor store. If they don't have 
that, either buy a bottle of vodka, make 
‘your own or distill off the alcohol from 
cheap wine as on page 45 of THE 
SURVIVOR. 

OF course, you ean always look for 
denatured alcohol at any hardware or 
paint store. 

Ethylene Glycol (No GWBC Reference) 
Most brands of antifreezes are nothing 
but ethylene glycol and litle coloring. But 
watch out because some brands are 
‘methyl aleohol. 

Ferrous Sulphate This is sold at any 
gardening store under the name "Cop- 
peras” as a feed and additive and 
fertilizer. 

Formaldehyde (Formalin) -Drug stores 
stock this as an antiseptic. 

Glucose (No GWBC Reference) - This is 
another name for cornsyrup or corn sugar. 
‘Try alarge supermarket. 

Glycerine (Glycerol) - Glycerine is sold 


of) 


at any drug store asa skin softener. 
Hydrochloric Acid (Muriatie Acid) -This 
is found at most hardware and swimming. 
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pool stores. It is used for cleaning 
Concrete, bricks and killing algae in 


‘swimming pools. 
Hydrogen Peroxide - A 3 percent 
solution is available from any drug store. 


Todine - You might think that you can 
sgt pore iodine asthe stuff you put on cuts 
and scrapes, but this is only a weak 
‘olution of iodine in alcohol. Pure iodine is 
actually a grey slightly metalic solid. 

Tron - Iron is all around as nails, steel 
wool, ete. If you want iron filings, try 
‘cutting steel wool into tiny pieces with a 


pair of seissors. 
Tsopropy! Alcohol (No GWBC 
Reference) » Any drug store sells a 70 


percent solution ofthis stuff in water. 
‘Lead - Lead is sold in sportman’s shops 
for making bullets and lead sinkers. It's 


also sold in hardware stores as a plumbing 


now and then in GWBC. It ean be gotten 
at any paint or hardware store. 

Magnesium Hydroxide (Milk of Mag: 
nesia) - Milk of magnesia is just 
‘suspension of magnesium hydroxide 
water with a little gum added to keep the 
Stuff in suspension. You can get milk of 
magnesia at any drug store or super 

Magnesium Sulphate (Sulphate of 
Magnesia) - Epsom salts are magnesium 
sulphate and epsom salts ean be found at 
any supermarket or drug store. 

Manganese Dioxide - If you open up a 
‘dry cell (not the alkaline kind, just an 
‘ordinary flashlight battery) youl notice a 
lot of black, icky stuff between the carbon. 
rod and the outer zinc ease (more on zine 
later). This is mostly manganese dioxide. 

To purify it, break open three D-size 
Aashlight batteries and collect the black, 
pasty stuff described above. Put this in a 
pint jar and fill it with warm water 
(distilled, if possible). Slowly stir the jar 
for two or three minutes, let the 
suspension settle (itl take about half an 
hhour) and then pour off the water, taking 
care not to disturb the black precipitate at 
the bottom. Repeat this washing once 
‘more, then take the purified manganese 
dioxide out ofthe jar and put it on a paper 
towel todry. 

Mercury (Quicksilver) - You can get 
mercury from old thermometers and 
mercury switches. 

‘Methyl Alcohol (Methanol) - Some drug 
stores sell chemically pure methyl aleohol. 
Also, some anti-freezes are methyl 
alcohol. 

‘Naptha (No GWBC Reference) - This is 
‘aclass of some couple thousand compound 
that someone decided to name “naptha” 
It's not generally used as a chemical, but 
asa solvent. Anyway, lighter fluid is 
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naptha and so is rubber cement thinner 
along with about a hundred other 
solvents. 

‘Napthalene (No GWBC Reference) 
‘This is the other common chemical that 
moth balls are made of. Read the box to be 
sure of what you're buying. 

Nitrie Acid » This much sought a 
chemical is sometimes used to clean coins 
land antiques, so you might find it in either 
‘coin or antique shop. 

‘Nitromethane (No GWBC Reference) 
Nitromethane mixed with methyl aleohol 
‘makes up the fuel used in model race ears 
and model airplanes. Methy! aleohol boils 
1 67 degrees C. while nitromethane boils 
At 101 degrees C. so you should be able to 
boil of the alcohol as follows: 

"This must be done outside. Simply pour 
the model airplane or race car fuel in a 
glass pot along with a centigrade thermo: 
meter and boil. As long, as the thermo- 
meter reads 10 degrees C. or 30, the 
‘leohol is boiling off, When’ the 
temperature begins to rise, remove the 
‘pan from the heat. It now contains almost 
pure nitromethane. Warning: Both 
nitromethane and methyl alcohol are very 
fammable. See "Laboratory Safety” on 
page 397 for information on heating 
flammable chemicals. 

‘Nitrous Oxide (Laughing Gas) - Nitrous 
‘oxide ean sometimes be found at a welding 
‘supply company although 1 don't. know 
‘what welders would do with it and they're 
likely to ask questions. 

‘Nitrous oxide is also the propellant in 
Readi-whip and some other pressurized 


potassa) This is gotten from matches 


Potassium Chloride (Chloride of 
Potassium) - This is a common garden 
chemieal and ean be found at any garden 
store or farmer's exchange. 

Potassium Nitrate (Nitrate of Potassa)- 
You can get potassium nitrate from a 
drugstore for "meat curing,” from a 
garden store as “fertilizer” or “Stump 
Remover" and from soil as on page 284 of 

Potassium Permanganate (Perman- 
sganate of Potassa) I've seen this in drug 
‘Stores where it's sold as a disinfectant and 
‘also in fish stores where it 
fish diseases. 

Propane (No GWBC Reference) - The 
refill eylinders for propane torches are an 
excellent souree of propane. The diagram 
hows how to attach a hose to the propane 
tank. (Ilustration 1), 

Silicon Dioxide (Siicious Sand) - Clean, 
white beach sand is almost pure silicon 
<ioxide. So is window glass. 
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Silver-If you need silver, you'll have to 
melt down the family jewelry. Coins 
minted before 1964 also had a lot of silver, 
in them, but they're as rare as hen’s teeth 
nowadays. 

‘Sodium Bicarbonate - This is bought at 
any supermarket as baking soda. 

‘Sodium Bisulphate - This is also called 
“soda acid sulphate” and several toilet 
bow! cleaners contain this as their main 
ingredient. Sani-Flush is an example. 
Sodium Bisulphate is also found in pool 
rea where sod tly ovtning 

PSodium Carbonate - This is also from 
‘your local swimming pool store. Sodium 
Carbonate is sold to make pools more 
alkaline. It's also sold in supermarkets as 

shing Soda.” 
Sodium Chlorate (Chlorate of Soda) 
‘This is made from solidox as in “Sodium 


Sodium Chloride 

salt and can be found in any supermarket. 
‘Sodium Hydroxide - This is common lye 

and it ean also be found in any super- 


‘This common table 


market. 

Sodium Hypochlorite (No GWBC 
Reference) » Liquid chlorine bleach is a 
5.25 percent solution of sodium hypo- 
chlorite, Pool bleach is even stonger at 10 
percent, 

‘To get the stuff out of solution, you have 
toevaporate all ofthe water off. Don’t get 
the bright idea of boiling the water away 
because sodium hypochlorite is de. 
composed by that much heat. Evaporate 
ina plastic dishpan, etc. also, add a little 
Ie before you evaporate the solution. this 
will help to stabilize the solid. sodium 
hypochlorite. 

‘Sodium Nitrate - This is sold at most 
garden stores as. fertilizer. 

Sucrose (No GWBC Reference) - this is 
just common table sugar and you ean find 
nat any supermarket. 

Sulphur - Garden sulphur is fairly pure 
and Te seen it at Sears and several 
arden stores, You ean get very. pure 
sulphur at any drug store where it’s sold 
asa laxative 

Sulphurie Acid - Battery acid is a v 
pure, but dilute solution of sulphurie acid. 
‘To concentrate it, pour some into an 
‘enameled or glass pot and boil until dense, 
white fumes appear (Don’t breathe 
them). The heavy, oily-looking liquid left 
inthe pan is concentrated sulphuric acid. 

1,1,1-Trichloroethane (No GWBC 
Reference) - Since carbon tetrachloride 
has been taken off the market, some 

1 young fellow is marketing 

feplacement Carbon 

Tetrachloride.” You should be able to find 
in any large hardware or paint store. 

Urea: This Chemical is made from 
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turine-To extract it, see umber 
esorGwee. neey 
‘An easier method of extracting the urea 
isto boll the urine until its almost, repeat 
‘almost, dry. The solid left in the pan is 8 
taisture of urea and salt. Anyway, lay i 
‘ona paper towel to dry. 
hen the nd i ry, plc in gee 
with about a eup of alohol and mix i 
‘The alcohol wil dissolve the urea and 
leave the salt behind. To retrieve the 
trea, just distil of the alcohol 
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to watch for, ete. so you don't need to 
worry too much about finding out the 
Storage characteristics of specific 
chemicals. 


‘A good chemical storage setup should 
be away from everything (for obvious 
reasons) and should be at 72 degrees F. 
or thereabouts. There should be good 
‘ventilation and the chemieals should first, 
be arranged by types, then shelved 
alphabetically. In other words, put all the 


ASOURCE OF BUTANE 


urane LigureR Ren 
exxrmoce 


‘Wax (No GWBC Reference) - Paraffine 
wax is sold at most supermarkets for 
‘eanning purposes. It's also sold in larger 
quantities at hobby shops for candle 
making. 

Zine - Remember a while ago when 
said “more on zine later?” Well, this is, 
later. 

‘When you were ripping apart that dry 
cell to get at the manganese dioxide, you 
probable didn’t pay any attention to the 

that the black stuff was 


to be covered with battery 
you finally sueceed in tearing 
Ht away from the battery, so clean the 
zine by holding a piece of it in a pair of 
pliers and taking a fine wire wheel to it. 
The thing labelled “LIGHTER 
ADAPTER” is the thing that comes with 
‘most butane refill cartridges. It's aplastic 
thing that allows the refill cartridge to be 
used with several different brands of 
lighters. The penny is drilled so that it 
will slide over the long nozzle but not 
over the ridge at the end. To release the 
butane, just pull on the penny. 


PART III-THE CARE AND 
‘TREATMENT OF CHEMICALS 


So, let's assume that you've found a 
compaay and are sow ready to begin 
stockpiling. 


First of all, most chemicals gotten 
from a chemical house are plainly marked 
as to storage conditions, shelf life, things 


PLASTIC AQUARIUM HOSE: 
Stibreo Ove nie voi 
[ADAPTER AND GLUED INPLACE 


oxidizers in one section as far away as 
possible from anything they might react 
with, put all the solvents in another 
group, and so on. Then, arrange th 
members of each group alphabetically. 


Of course, all containers should be 
labelled plainly and permanently and 
after using a ‘chemical (especially a 
liquid), make sure that the outside of the 
bottle is free from any residual material. 
Also, make sure that all of the chemicals 


(GETTING THE PROPANE FROM A 
‘PROPANE TORCH 


FIGURE? 


A 


GLUEON A mipce oF 
‘men rune 


A peraKE: HOLES 
GAPE THOTT 


Row ansust, 
Norn" 


PROPANE TANK, 


in a reaction don't 

n vessels (For 
‘example, don't use hydrofluorie acid with 
lass, nitric copper, ete.) You 
‘should also try to avoid storing chemicals 
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too far above eye level and, of course, 
there should be no smoking in either your 
storage area or the lab itself. 

‘Try to make as much an effort as 
possible not to store chemicals in your 
actual lab area. In ease of a fire in your 
Iba of the chemi angio 
could mean the difference between 
tna dying. [know i seems ike youl be 
forever running back and forth fetching 
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chemicals, but it's not that bad really. 

‘Always remember that lab chemicals 
are not household food products. By this 1 
mean that if you originally buy 2 box of 
baking soda and put it in your lab as 
sodium bicarbonate, itis no longer baking 
soda and should not be treated as such. 
‘This does two good things: It prevents 
you from accidentally sprinkling. sodium 
‘cyanide on your egg salad sandwich 
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instead of the sodium chloride you 
thought it was. It also prevents you from 
using chemical company products as 
household food products. At first 
thought, this may not scem like too much 
‘of a sin but, while chemically pure sodium 
chloride may be 999 parts in a thousand 
pure, what is that other part? It could be 
Arsenic trichloride for all you know. In 
short, don't eat your chemicals. 
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Low-Cost 


CRUCIBLES 


for melting cast iron, brass, bronze, 
copper, aluminum, and other metals 


four pleces as shown in the drawing 
below. ‘The outer mold and the com: 
pression plug should preferably be made 
Df-cast ron oF steel. ‘The core mold can 
be made of softer metal or even wood. 

Fire-clay crucibles are satisfactory 
for melting brass, bronze, copper, cast 
fron, type metal, white metal, Babbitt, 


By LEO G. HALL 


(Popular Science 1998) 


INCE even the best crucibles do 
hot outlast many heats, the home 
foundryman oF furnace experi 
enter will find it profitable to 

‘make bis own. 

‘One method requires a mold, made in 


SMEMETE NT 


50) the inner 
BY ing two pins 


Me outer mold 
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aluminum, and the ke, but not steel 
fand other very high temperature alloys 
or glass. The fire clay can be bought 
for'a few cents a pound at brickyards 
or furnace shops. "To avold excessive 
Shrinkage, tt is necessary to dilute the 
‘lay with broken fire brick, pounded up 
‘with ‘a hammer so. that it will pass 
Through a plece of fine window screen. 
Mix 1 1b. of dry fire clay. thoroughly 
‘with 1% Ib, of the fire brick and add 
Water very slowly until the mixture is 
barely moist and crumbly, like fresh 
bread, If more water than this tn used, 
the crucible will stick to the mold. 

“he mixture is inserted a ttle at a 
time into the hole at the top of the 
outer mold, and rammed down thor- 
‘Sughly’ all around the Inner mold with 
fan old half-round file, When the mold 
{if slled nearly tothe top, Insert the steel 
compressios 
plug and drive it in with a heavy ham 
her until lush with the top of the outer 
mold. ‘Then turn the mold upside down, 
Femove the filler ring, and hammer in 
{the interior mold unt its bage i usb 
with the end of the outer mold. "This 

clay at both ends to about 
equal density. 

“The inner mold must be removed frat. 
‘to do this, clamp the mold, with cru- 
ibe inside, na pipe vise, insert small 
bolts or pins into the holes in the base 
ff the inner mold, grip them with a 
wrench, and twist, When the Inner 
‘mold has been removed, the outer mold 
{s stood on end and the compression 
plug gently tapped with a hammer to 
Toosen the crucible. Dry the cructble 
for twenty-four hours on top of the 
house fursace or for a few hours in @ 
aking oven. 


HIE crucible should next be baked 

to about 1,800 degrees F. This may 
tbe done in an electric furnace or In a 
gas or 


Molds of o. second 
types made from pe 
Ref Pore, ond: the 
ting. erueibles 


The dy plostor mold is 
fied with ereomy mi 
fore of coy. ater 
layer hos been 3 

td the inner surface, 
‘he feidue i poured out 
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‘gasoline blast furnace. Bring the tem- 


erature up very slowly and be sure 
{hat the eructble a heated uniformly on 
all siden. The writer frequently bakes 
ferueibles up to temperature, then—and 
hot before—adds the metals. 

‘Pressure-molded crucibles are always 
more of lesa porous. If a denser surface 
{ip desired, pure fire clay mixed to a 
‘cream with water may be painted on 
tthe murface and the crucible rebaked, 
‘Another method ia to dip the crucibles 
ine strong, bolling solution of aluminum 
sulphate or epsom salt after being 
baked, then slowly dry and slowly re- 
bake them, ‘This may be repeated as 
‘many times az desired, ood ventila- 
tion must be provided if this process is 
lured because of acid fumes. 

‘When melting metals in & gas- or oll- 
fired furnace, « porous crucible ts apt 
to renult In the formation of a good 
‘deal of dons, aa the furnace gases pene- 
trate the eruetble wall and attack the 


metal. Porosity doen comparatively iit- 
te damage, however, in the electric fur~ 
Dace, To reduce dross formation, cru- 
ible covers should be used. They may 
fe made of the same material as the 

fand by the same. general 


NOTHER method of making, the 
Orie is to cat them, This 
Joa much denne produc, but more 
SEuiis required Only a slagle cuter 
frat plaster of Paria or ‘Portland 
Sent ifneeded. If made of paste of 
Seis wel fo diasolve atte alum 
Ettias inthe water ao the plater will 
Sot rat too. qulciy. The: plaster Cor 
Pordand cement) la then poured slowiy 
Biuthe water whic a were contina- 
By “un ibe mixture reaches 8 
Srey “coustsency. Sir ‘wat all 
{pe feppenr anda ir bubbles are 
trorked out, To fase this It in well 
{Sinrla the mixture trough « pece of 
trido sree before suse 


Pour the mixture into & porous con- 
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ANTI-ABORTIONISTS—RIGHT TO LIFERS 
OR GUARANTORS OF DEATH 


by Kurt Saxon 


‘The abortion issue is no big deal as far as overall survival is concerned, 
However, Anti-abortionists are in a futile crusade which places an undue 
emphasis on bringing more people into an already over-crowded world. 
Furthermore, their misplaced idealism can only make matters worse for 
‘mothers who want to limit the size of thelr families and causes additional 
privation to our poorest classes. 

The Catholle Church has always fought birth-control and is in the forefront 
of the battle against abortion. Their reasons are traditional and they are stuck 
with them. But for non-Catholics to become militant in such a cause is just 
another example of the irrationality pervading our culture. 

‘The most worrisome part of this issue, to me, is that our Conservative 

lement has been sucked into this silliness. The Conservative is traditionally 
against welfarism and all influences toward a greater number of parasites in 
‘our society. Yet, more Conservatives are joining the ranks of the Anti-abortion 
fanatics. 

This confuses me and | have asked many of my Conservative friends how 
this insanity crept into the Right-wing movement; if such a movement really 
exists anymore, None could tell me how the issue got started in their ranks. It 
seems, however, that the religious elements borrowed the issue from the 
Catholics and sold it to the predominantly racist Conservatives, somehow in 
the belief that abortion was decimating the ranks of the white population, 
which they believe is being outbred by minoriti 

Conservatives seem to envision happy, healthy, white children, playing 
peacefully in good homes except for vain white women who want to retain their 
figures of want to work, rather than take care of children. There are such, of 
‘course, but the fact is, the average abortee is indeed saved from a miserable, 
precarious existance, neglected, abused and often brutalized by unwilling, 
poverty-stricken, ignorant parents. Most women wanting abortions are unwed, 
poor, drug addicts and/or non-whit 

Former Los Angeles Police Chief Ed Davis, running for the governorship of 
California, was quoted as saying that he was against state-funded abortions 
because they were racist. He contended that most abortees are biacks or 
Latinos. | disagree with his stand against state-funded abortions, but he's in a 
position to know the statistics. White Conservatives should consider this 
before campaigning against state-funded abortions. 

Of course, the non-Conservative Anti-abortionists are against all abortions 
but their main thrust is against state-funding of such. An abortion costs the 
state about $150.00. Statistics show, however, that if the abortion is stopped, 
the taxpayer will pay many thousands of dollars rearing the unwanted child. 
Also, the environment such unwanted children are reared in will put a large 
proportion of them into the streets as murderous delinquents, leading to great 
property damage, loss of valuable lives through murder, leading to long and 
expensive prison terms. 

‘Whether state-funded or paid for by the mother, abortion is usually @ 
kindness and no loss to society or the race. Regardiess of the pregnant 
‘woman's reason for not wanting the child, the fact is that an unwanted child is 
an automatically damaged child. Even in middle-class environments, the 
‘unwanted child is emotionally abused and deprived of the love and attention a 
Child must have to develop into a normal, outgoing, productive member of 


‘society. The fact that white, middle-class delinquents are just as vicious and 
destructive as ghetto delinquents cannot be denied. They were unwanted 
before birth and ought to have been aborted. (See pages 64 and 84 of Volume 
1. 

‘Anti-abortionists shrug all such arguments aside with the reply that abortion 
is the murder of a human being, 
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tainer such as a cardboard box. A 
‘metal container will not do. Avery 
‘smooth metal or wooden pattern turned 
to the shape of the outside of the cru- 
clble s now dipped to the desired depth 
{into the mixture and clamped securely. 
‘The pattern should be turned about one 
twath larger than the finished alze of the 
crucible. It a wood pattern is used, it 
‘must be soaked for’ several hours’ in 
water Defore Use, 

‘After the mold haa set but before it 
fu dry, the pattern ia withdrawn, ‘The 
mold should be set aside to harden a 
few days before use, 

‘The fire brick must be screened finer 
than for the preasure-molded article 
‘A tereen of 60 or 80 meshes to the inch 
is about right. “About 1 1b. ground fire 
Dilek and 2 Ib, fire clay are stirred into 
water until a creamy consistency, te 
reached, using the same precautions re- 
quired for mixing plaster, Better re- 
sults will be obtained i€ the wetted clay 
(or aip) is left to stand « few daya be- 
fore being used, then stirred up again. 


ENOUGH of the tp poured nt the 


‘dry mold to ‘il the latter. As the 
plaster absorbs water trom the 

layer of stir clay is deposited on the 
surface of the mold, When this layer 
bas reached about 3/16 or % in. in 
depth, the remaining clay slip Is poured 
‘out, and the mold’ with 


the 
‘away from the mold in the form of a 
‘olid cup, which can be removed. Irreg 
Ularities in the inaide surface may be 
smoothed off with suitable tool or 
sandpaper after the crucible is partly 
dry, but before it is baked. 

X ttle glucose obtained from a 
any manufacturer, if dissolved in the 
water, will make clays more sticky and 
Improve results with some of the poorer 
clays. 

‘Tae crucible, once it has come loose 
from the mold, will continue to shrink. 
‘Tae more slowly it is dried and baked, 
‘the stronger and denser i will be. It 
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Exodus 21:22.23 says: 

22 If men strive, and hurt a woman with child, so that her fruit depart rom 
her, and yet no mischief follow: he shall be surely punished, according as the 
woman's husband will lay upon him; and he shall pay as the judges determine, 

23 And if any mischief follow, then thou shalt give life for life, .... 

ln short, ia man causes a woman to miscarry and lose her child, he is simply 
fined. I ‘mischief follows, which could only mean the death of the woman, 
he dies. 

So the writer of Exodus obviously didn't consider the unborn fetus to be a 
living being with a soul, regardless ofits potential. Otherwise, the man caus- 
ing the miscarriage would have forfeited his life. If the Bible was inspired by 
the Creator, then the Creator doesn't consider the unborn an entity but only 
‘@ potential shell or vehicle for an entity. 

My editorial on page 64, Vo. 1, of THE SURVIVOR showing diagrams from 
Psychology Today proves a child is not human before its brain cells are pro- 
erly linked up. Before then, humanity, the level of consclousness and 
awareness which differentiates us from the lower animals is impossible. 

So neither the Bible nor science supports the idea that the unborn are 
“human,” despite their potential. So to force an ignorant, impoverished and 
usually defective woman to complete an unwanted pregancy is not only cruel 
and inhumane, but an injury to the species. 

‘Then there is the question, “What is a human being?" A homo sapien, In my 
opinion, is only human ater the brain has developed to the point where he I a 
potentially functional homo sapien. Unwanted children seldom develop 
‘qualities which differentiate them from the lower animals. 

In the philosophical sense, | can see no rational objection to abortion. If you 
are an Athiest, you can but see a fetus as a potential biological machine. its 
abortion would only be the same as taking an uneconomical car off the 
assembly line and junking it. 

If you are a Reincamationist, as | am, you believe that the unit of concious 
‘energy in the aborted fetus will simply drift around until it finds another female 
‘who has conceived, and hopefully, a female better qualified to be a good 
mother, 

Modem Christians teach that when a baby dies it automatically goes to 
Heaven. Logic shows that the unwanted child has so little chance for a good 
Christian upbringing that its abortion would guarantee Paradise whereas its 
birth into an environment of chaos and hatred would practically guarantee its 
‘ending up in Hell 

‘An element in the Anti-abortion mentality seems to be a hatred of women, 
‘even by other women. An unwed mother must pay for her mistake. A vain 
woman deserves to lose her figure. A career woman should not escape the 
drudgery of the sanctimonious brood sow. For after all, was not woman 
decreed by her creator to be an incubator? These attitudes are hypocritical and. 
the expressed concer for the unwanted child is just crocodile tears. 

Abortion finally became legalized mainly because, throughout th 
‘women who wanted to terminate their pregnancies have resorted to dr 
‘often fatal methods of abortion. 

I quote from PRACTICAL BIRTH CONTROL METHODS, by Norman E. 
Hines, Ph.D 1938. (page 151) “Yet our savage ancestors, the anthropologists, 
tell us, regularly aborted themselves. So did the ancient Egyptians, Hebrews, 
Greeks, Romans, the early Christians, the early Chinese, and others from that 
day to this. That is what makes the social and legal control of abortion so 
difficult—the fact that it is an entrenched habit centuries old. The first known 
medical recipe for abortion still extant in writing dates from 2737-2696 B.C. In 
China, more than forty-six centuries ago. If itis that old in writing, how old Is 
the practice? 

“Savages jumped on the abdomen of pregnant women or strung them up to a 
‘wee by a band about the waist. They used sticks as uterine probes but more 
‘often relied on magic, even as their contemporary descendants do. Naturally 
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‘mould be held at baiing temperature 
for a couple of hours before any metal 
fy put in it; and preferably should not 
De used for melting until it has been 
slowly cooled to room temperature after 
the baking heat. 

"Three oF four crucibles can easily be 
cast from one mold before it has to be 
tet aside to dry, but the casting opera- 
ton takes longer for each succeeding 
crucible, as the mold becomes wetter. 
‘The mold should preferably be dried 
at room temperature, not heated, other- 
‘wise water Is absorbed from the clay 
00 rapidly. 

‘Needless to say, one or both of the 
processes described can be used for 
‘making muffs, tubes, cupels, and many 
‘other useful clay articles, as well as 
crucibles. By splitting the outer mold 
Into two or three parta, the necessity for 
‘taper fo: eliminated, and more com- 
plicated bape can be molded. 


A 


CHEMICALS FORM QUEER 
UNDERWATER GARDEN 
Popular Seience 1983 


AMONG the many aractive things that 
fan be made by the amateur chemist, 
the chemical garden is one of the: mos 
Ainusual, Tecan be “grown” in 3 bottle, 
Min ass vase, fh Bow or other trans 
patent receptacle, When the proper chem 
Me's intduced into the Tigui 9 small 
trelet will shoot vp 

Til the glass receptacle about three 
fourths fil of 2 mixture of one part of 
water a (ate of so stato) to 
Three parte of water, thus making twenty 
five percent solution, Now drop a smal 
fry of one of the following sa a the 
Tinuid: blue tril (copper sulphate) for 
bike’ irees® potasoiam dichromate, at 


an alternative, chloride of icon, for orange 
tees px permanganate fap 
je} nickel sulphate for green; and le 
Acetate or silver nitrate for white. These 
silts are usually found in the amateur's 
utit, and they are easily obtained at 2 
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te risks ware great, the fatalities high. But tht has never been @ deterrent. 
The will to control fertility has been too persistent.” 

Increasingly, back-lley abortion ‘mills sprang up, killing thousands of 
impoverished women. Wealthy women have nearly always had access to 
Goctors who would give ilegal abortions for high fees. i they couldn't find 
Such 2 doctor nere, they would go to certain European countries where 
abortions were legal. 

it state funded abortions stop altogether, the back-alley abortion mills will 
go back into business. It should also be apparent to any Anti-abortionist that 
Since abortion here has been legal for years, hundreds of thousands of 
hospital workers have Been trained to assist in legal and sate abortions. So 
abortions although unrecorded, would become even more common, since the 
pregnant woman would receive no counseling against the abortion, a8 she fs 
how by many doctors who perform abortions reluctantly. 

My strongest gripe against religious Ant-abortioniss Is thelr making the 
issue a moral one and extending Itto those outside ther own religious faths, 1 
have no objection to a minister preaching against abortion to the women of his 
Congregation. But to Impose his views on women not of his faith is not only 
meddling, bt non-seriptural 

There Is no mention of abortion in the Bible. The nearest thing to It is In 
Exodus 21:22 where two men are fighting and a pregnant woman gets In the 
way and the man fighting her husband hits her ang causes her to miscary, her 
husband can sue for damages 

‘Actually, the Bible isthe last Book to refer to in detense of children, Biblical 
characters were notorious for slaughtering children of other ethnic groupe and 
religions 

In and Kings 2:29, 24 Elisha the prophet was teased about his baldness by a 
‘mob of litle children. He cursed them in the name of the Lord and two she 
bears came out of the woods and "tare forty and two children of them’. 

in Exodus 11:5 and 12:29, 90 Jehovah killed all the firstborn of the 
Eqyptians because the Pharaoh balked at releasing the lsralites. The Pharoah 
was the offender, but what were Egyptian children to Jehovah? 

tn 2nd Samuol 2:13-18 Dave's child by Bathsheba was Killed by the Lord 
because of Dave's transgession. The child was blami 

Thon there Is the infamous record of Moses" treatment of the Midiani 
Now, the Migianites were not an Inferior race, atleast, In comparison with 
Isralites, Midian was a son of Abraham. Moses marred a Midianite, Zipporah 
lana had two sons by her, Gershom and Eliezer. Ex. 18:1-4, Jethro, Mo 
Midiante father-in-law, and a priest, Delleved in Moses’ god and was his 
mentor and possibly, unwittingly, the greatest influence of his iife. You can 
See this by reading the whole chapter of Ex. 18. Yet, Moses wiped the 
Migianites off the face of the Earth, a8 recorded in the 31st chapter of 
Numbers 

‘When the lsaslites lett Egypt, Moses wantea them to immediately attack 
and conquer Canaan, in Numbers 19:1,2 Moses sonds 12 spies to judge the 
Strength of the enemy. Ten of the eples returned saying, in vorses 32,39 and 
Chapter 14:1-3 that the Canaanites were too numerous and strong. Ten of the 
Spies died of plague, supposedivbecause of thelr pessimism. Num. 14:28-08 
Only Joshua and Caleb were spared, since they sad it could be done. 


It is more likely that the spies who died went further into Canaan and 
‘contracted diseases for which they had no immunity. Joshua and Caleb might 
have had natural immunity, but it is more likely that they hung back and were 
not exposed. Had they actually gone deep into the territory they too would 
have seen the impossibility of success against the Canaanites. After all, it is 
not to be supposed that the Israelites, under Egyptian servitude for centuries, 
were a match for the warlike Canaanites. The ten spies were simply giving a 
realistic appraisal of the actual situation. 

‘Because of this rational skepticism, Moses was angered ang condemned the 
people, in the name of the Lord, to wander in the wilderness tor 40 years. The 
unstated reason for this was to let those without military potential (all those 
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druggists 

Watch the crystal for a moment; if it 
starts to grow, allright, If it doesn't, add 
‘2 very stall amount of pure water glass 
{o make the solution stronger. When the 
first erystal has grown to a fair size (from 
Ys t0 Hin), deop crystals of different col- 
ors over the bottom of the receptacle 

‘Ale the, tees have stoped growing 
carefully siphon off the remaining liquis 
‘The glass may then be filed with water, 
which Teveals the colors of the tees clear- 
ly. However, if the garden is to be set in 
place where it may receive a good deal 
of jostling, itis best to prepare, by cook- 
fg, heavy gelatin pudding. Take care to 
keep it clear and transparent. Pour this 
in around the formations instead of the 
water and allow it to set until the gelatin 
is fir 

Several photographs of the author's 
chemical gitden have been. taken, but 
‘while they show the general shape and 
Size of the trees, they convey no idea of 
the colorful efflect—green and. greenish- 
blue trees grown around a group of shells 
that are red and orange in colo. 

"The chemist may vary the design by 
placing a small model of a galleon oF pi- 
Fate ship oF a tiny treasure chest on the 
bottom of the bow, for the garden resem 
bles sea plants.—L, L. HYLER 


GLOBE STORES LIGHT 
FROM ELECTRIC BULB 
Popular Seience 1933 


Stontse light in a globe was a feat re 
cently’ demonstrated by Etkan Dodds, 
America's most prolific. inventor, whose 
Collection of more than 2,000 patents was 
txceeded only by those of the late Thomas 
\. Edison, The evacuated interior of 


Dodds! magic globe, which is covered by 
ivelve of his U. S. patents, is coated with 

rixture of phosphorescent chemicals. 
{hen an electric bulb is held in an aper- 
lute and flashed on momentarily, the lamp 
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in the wilderness leaving only the young and thelr 
Lunsophisticated offspring to finally return. They would then be toughened and 
Ignorant and, hopefully, able to conquer the land. 

‘But even after 40 years of isolation from civilization, the Israelites, instead of 
fighting, went over to the inhabitants of Moab, who were Midianites, and thelr 
04, Baal-Peor and Moses nearly ost his cause right there. Num 25:1-3. I you 
read the books of Exodus and Numbers, you will see that the Israelites had no 
Use for Moses or his god. When Moses was on Mount Sinai, Aaron, his own 
brother and right-hand man, made a golden calf, which the Israeli. 
worshipped in preference to Jehovah. Ex. 32:1-6. 

{In Moab Moses, again in the name of the Lord, killed all the Israelites who 
had gone over to the god, Baal-Peor. Num. 25:4,5. Even though the ones who 
hhad gone over were murdered, a plague broke out and killed 24,000 more 
Israelites. Verse 9. 

Moses was a shrewd politician and used the plague to his greatest 
advantage. Plagues are caused by invisible microbes, viruses, bacteria, etc. 
and the primitives of that day were easily persuaded that they were sent by 
angry gods. 

‘Actually, the Israelites were especially susceptiable to diseases. First the 
ten spies, freed from Egypt and having built up immunity to their disease: 
died on contact with foreigners with other diseases. 

Then, after 40 years in the wilderness, away from civilizations, the 
wilderness-born Israelites were even more susceptible to disease than were 
their parents, 


‘The Spanish Conquistadores and their priests killed far more Indians by thelr 
diseases than by force of arms. North American Indian tribes were decimated 
by such European childhood diseas chickenpox, 
whooping cough, etc. More of Napoleon's troops of disease 
than from combat. In the early part of this century, whole tribes of Eskimos 
were wiped out by the common cold, given to them by missionaries. Tourists 
{going to Mexico and drinking the water usually come down with the trot 


‘Alter the plague, Moses had the upper hand and so in the 31st chapter of 
Numbers, the Israelites attacked and conquered the Midianites. All the adult 
‘males were slaughtered. When the captains returned from the battle, bringing 
the women and children, Moses chewed them out. Num. 14-18. "And Moses 
said unto them, ‘Have you saved all the women alive? Behold these caused the 
children of Israel, through the council of Balaam to commit trespass against 
the Lord in the matter of Peor, and there was a plague among the congregation 
of the Lord. Now therefore kill every male among the little ones and kill every 
‘woman that hath known man by lying with him. But all the women children 
that have not known a man by lying with him, keep alive for yourselve: 

‘The extermination of every male Midianite and the non-virgins, many who 
might have been pregnant with male fetuses, wiped out the Midianites as 
ethnic group. This was genocide, pure and simple. 

Further, the prey, including 32,000 little girls, were divided between the 
warriors and the non-combatants. Verse 27. Verse 40 tells of the tribute to the 
Lord which was 32 little girls. Reading to verse 47, the same number was take 
from the congregation's share and given to the Levites to sacrifice. So 64 little 
ils were butchered and given to their god as a heave offering. (Scribner's 
Dictionary of the Bible says of the heave offering, Vol. 4, page 38, “-but 
‘according to most moderns, heaving was not an act of worship, but only the 
preliminary act of detaching a portion from the rest of the carcass for the 
consecration.) 

‘Numbers 25:16-18 shows that Moses, supposedly under orders from his 
{g0d, had intended to exterminate the Midianites all along. In fact, if you read 
the books of Exodus, Numbers, Deuteronomy and Joshua, it will be clear to 
you that Moses aimed at the total extermination of every race and ethnic group 
Canaan. Specific verses are Num. 21:35, Deut. 2:30-34, 3:3-6, 7:2,3 and 16, 
20:13-17 and Joshua 6:21, 8:25,26. 
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slows with soft even light fortwo hours 
‘The botled igh, Dodds says, stab 
foro in mins andi ind ba 
ings, where'a night watcha taking his 
founds, could recharge each Hobe Will's 
flick of his flashlight, = * 


LUMINOUS 
DECORATIONS 


Luminous lamp globes, as deseribed in 
the article here , is only one application of 
luminous paint. See Page 143 for how to 
‘make luminous paint. You can probably 
buy it in your local paint store. 

For a child's room you ean eut out stars 
and such, paint-them and paste them 
the ceiling. Nursery rhyme characters ean 
also be used for the ceiling and walls. 
‘Then, when the lights are turned out the 


child can see the glowing figures and 
‘won't need a night light 

For auxiliary lighting around the home, 
panels, as decorations or plain luminous 
‘surfaces can be activated to make a pretty. 
slow in other rooms. Also, a light timer 
can be devised to flash a bright light on 
the luminous surfaces at intervals of 
several minutes, for just a few seconds. 
This could provide lighting, in many 
situations, which would save electricity. 
Luminous paste-ons could be made to sell 
nd could be profitable, 


‘There are three different luminous 
shat 


yellowish, green and blue, so the 
ns can be colorful as well ax 
luminating. 


Cure for Sting of Wasp 
or Beo.—A littlo ammonia applied to 
tho puncture will speedily relieve the 
pain, andso will the juice of an onion 
obtained by cutting an onion in balf and 
rubhing tho ‘cutpart over the part 
fected, It in necessary, however, 
to be very careful in any attompt 
upon a wasp, for its sting, Like that 
of the bee, ‘causes much’ pain and 
frequontly induces considerable. swell- 
ing. In case of being stung, get tho 
Dlue-bag from the laundry, and rub it 
‘well into the wound as soon as possible. 
Later in tho season, it is customary 
to hang vessels of beer, or water and 


‘To prevent the Smoking 
of © Lamp. —Soak the wick in 
egar, and dry it well before 
you use it; the fame will then bum 
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I watched the TV series, HOLOCAUST and read Gerald Green's article on it in 
the April 15-21 issue of TV GUIDE. In it he says, “-the destruction of 
Jews by the Nazis, a mass crime unparalleled in human history.” Green 
‘obviously considers himself a Jew. So he is elther a liar or is woefully Ignorant 
of the history of the people he identifies with. 

Christians might believe that Jesus brought a new order, free from racial 
hatred and benign to children. Matthew 10:5,6 has Jesus saying to his 12 
apostles, as he sent them out to preach, “Go not into any city of the Gentiles, 
{and into any city of the Samaritans enter ye not. But rather to the lost sheep of 
the house of Israel.’ 

Mark 7:24-29 tells of a Syrophenician Greek woman appealing to Jesus to 
heal her daughter. Syrophenician means she was a native of Syria in the state, 
( province, of Phonicia and as a Greek, she was descended from Alexander's 
colonists planted around Tyre and Sidon 300 years before. So she spoke the 
language and was a citizen and the only thing that made her stand out as a 
Greek was that she was white among the brown Syrians. (Jacob was a Syrian, 
as shown in Deut. 26:5, and therefore brown, as were the Israelites, Jesus and 
the Judeans, as are the Syrians and native Palestinians and non-European 
Israelis of today.) 


‘When the white woman asked Jesus to heal her daughter, Jesus replied, 
Mark 7:27, “Let the children (of Israel) first be filled: for it is not meet to take 
the children’s bread and cast it unto the dogs.” That was his opinion of white 
people. But the Greek woman abased herself before him saying in verse 28, 
“Yes, Lord, yet the the dogs under the table eat of the children’s crumbs.” This 
‘groveling by the desperate mother so pleased him that he pronounced her child 
healed. | don't believe that story but it doos express Jesus’ followers’ attitude 
toward whites. 

It might be argued that in Matthew 8:5-13 Jesus healed the servant of a 
Centurian, another white. Of course, the Centurion was a man and a Roman 
‘command officer in a dominant position over the Judeans. It was now Je 
tum to grovel. Had he refused, or worse, referred to the Centurian as a dog, 
2ap, religious whites would be worshipping Odin today. 


After his crucitixion, Mark 16:15 has Jesus saying to his disciples, “Go ye 
Into all the worid and preach the gospel to every creature.” This, and most 
other references to the conversion of non-Israelites was after his physical 
death. Either his physical death completely changed his previously held 
attitudes of contempt for all non-Israglites, or his followers, having been 
(generally rejected by the Judeans and having lost their leader, wanted to keop, 
their game going and so were willing to seek foreign converts to stay In 
business 


So the Bible, even the New Testament, holds no arguments in favor of 
reserving the children of any but those belonging to’ the congregation. 
Therefore, Anti-abortionists using Christian morality to back up their 
‘arguments against the abortions of others than their own faiths are either 
ignorant of the Bible or are simply hypocrites. C 


Victim defiant, robber calls cops 


(Chicago Thibune, Sunday. July 8, 1978 


THE MAKIN é 
MOCCASINS 


THAT REALLY FIT 


From Popular Science 1937 By Maurice H. Decker 


/HIS Objibwa type, two-plece moccasin fits like 
‘a hoe and Is splendid for still hunting and bik- 
Ing, for camp use, for canoeing and yachting, 

land to wear as & house slipper 
Materials: 1 pe. heavy oll-tan leather 12 by 22 in, 
8 yd, Yéein, lacing, and 1 pair 5/16-In. thongs for 
tet, ‘The cost is from $1.25 to $1.50. Any dealer in 
leather can supply regular moccasin stock and laces. 
‘Lay off the toe and bottom patterns on cardboard, 
cut tO shape, and punch out the holes. ‘To obtain « 
right and a left for each plece, merely turn the tem 
plates over. Cut the leather with sharp kaife, press 
Ing hard enough to cut clear through the frst time 
‘Punch the Ince holes with « leather punch, or if 
you want tight seams, use a tenpenny nail. These 
holes must be opened up with an ice pick when you 

lace, Dut as the moccasin dries, the 
Lightly about the laces and makes th 


moccasin are spaced almost twice.as f 
holes in the toe. You must pucker or ” 
tom plece between each atiten by pulling on the lace 
unt each pair of holes are drawn opposite and even. 

Bevel or akive off the edge of each bottom around 
the toe on the wrong side or inside. ‘The smooth 
ff the Teather ts the right side and the outalde. Soak 
the bottoms in water until thoroughly softened, but 
do not oak the toe pieces. 

‘Count off holes of elther side and begin to lace 
through the center hole of each piece. Draw the 
cin. luce halfway through and lace down one side 
of the moccasin with one end. Pull each stitch very 
ght, butting the edges of the leather together. DO 
‘ot Iet them lap; the seam should be flat. Keep the 

flat and untwisted. Pull very hard until each 
fof holes are opposite, Lace through the last 
of holes twice and push end of lace under the 
fast two atitches 

Lace up the other side and then, while the moc- 
ccasin fa still damp, either jam the toe full of paper 
of slip 1€ over @ plece of Wood roughly shaped like 
your foot and hammer the seam until it Is perfectly 
iamooth and the laces are beaten down fat 

‘Slip the moceasin on your foot and it the heel. 
Make the two heel cuts deeper if necessary, and cut 
Off the ends of the two tabs which butt together un- 
Ul they Mt snugly. (AML pattern sizes are. purposely 
‘made a trife long for fitting.) 

Tae up the heel ax shown, lay it over some solid 
rounded object, and hammer the bends in the leather. 
String In the 3/16-in. ties, making the loop across 
the eel come outside to prevent 
chasing. The ends of the ties are 
tied into a double bow knot on top 
‘of the foot. Soak the moccasins in 
Water again until sot, slip them on 
your fest over woolen socks, and 
‘walk untll the Leather is dry. 

"The pattern sizes are for medium 
to wide feet. If your foot is quite 
slim, make the patterns first on pa- 
per, then fold each piece length- 
‘wise down the center and take & 
‘small tuck as shown in a sketch. 
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Four stepsin loc 
our ateprin lacing tow 
ond bottom together 


Using lather purch to mate hele in bsttom 


ae 


toga 


Sketch ot eft shows 


The patterns. In. dr 


ther felon dine 
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radio parts and therefore should prove very 
inexpesncomtros by hong rei por 
‘seseing a stock of spare radio." 
mn eg pater ity 
‘olt electric light Tine to earry on an almost 
‘endless number of interesting and instructive 
‘experiments in high frequency currents, You 
will need the following par 
‘A baseboard 18 i, long by 1 in, wide, 
Cardoerd tube 8 n:nat. dame 
(Gorteard tube 11 in lose 24m dame 
‘Foe rad UX wockea 
former ining. shout S00 vols and pre 
‘ded with wo F4eyol Ssment windings 
(One 210 type radio tube. 


"place of wood 


Vacuum Tube TESLA Cail 
Does Gascinating STUNTS 


From Modern Mechanics 1981 —__ h 
Light bulbs and spinning wices |. 
which glow with weird effec, cg- " 
arettes which light mysterioualy— 
these are a few of the stunts you can 
lo with this vacuum tube Teal cil 


‘The hookup and layout of parts indicated 
in Fig. 2 should be followed to the letter to 
ure best results. Place the tranaformer at 
the left end of the baseboard near the rear, 
‘Then mount one of the sockets in front of 
for the rectifying tube (281). To the right of 
the tube mount the fixed condenser. Mount 
the two coil supports to the right of the 
ransformer, Then infront of thin coil mount 
the rennin socket forthe 210 onan 
Now comes the winding of the coils, 
wind those called Coil | and Coil 2 on the 
‘inch tube, These consist of 20 turns 
‘of No. 16 DCC wire. Note the dimensions and 
Spacings on the diagram (Fig. 2) 
closely and tight and space them 1 
part. Wind in the same direction and secure 
the ends by any manner at find. Wind in 
the Same direction as the two former coils 
and secure each end to a bolt, the right hand 
‘one projecting out two oF three inches from 
the end, 


HE. older types of Tesla 
coils, ealling for a high 
Tension transformer and 
spark gap for excitation, were 
Undoubtedly interesting and Fig. 1. Here 


Mount the 4inch coil in the supports as 
shown. Now slip the 800-turn coil (Coil 3) 
inside the larger tube and by means of block» 
Tide view of she vacoum tbe Tala coil show ing oF little angle pieces, support it in the 


instructive but the oneshowit ing the layout of parts om = buncbesrd. Foe higher pore, an addi center of the large tube equidistant from all 
in the accompanying photo- oval ube may be umd, wired wp im parallel wih the 210 tbe. sides as illustrated in Fig 4. Solder all con- 
graphs and sketches will yet will provide plenty of sure fre fun and nections not secured by connectors or binding 


prove much less expensive to construct and spectacular results. It makes use of many postsand make all Icads as short as possible, 
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Hookup wire can be either bare copper wire 


‘wel insulated and about No. 18 gauge 


Start with Coil 1. Connect the outside lead 
to one ade of the fixed condenser and to one 
id ofthe filament winding used to light the 
fectfying (281) tube. The inside lead of 
Coil {then connects dicecty to the plate ter 
minal on the 210 tube socket.” Now connect 
the iad lead of Col 2 to the grid binding 
poston the 210 tube socket and 

Fonnert the outside Tend to one 

fd of the grid leak resistor. Con 

feet ‘the other side of the grid 

Teak to the inside end of Coil 3 

(ext to the transformer), to the iron core of 
Iranafonmer to flament post of 210 tube, to 
tne ide ofthe high voltage winding on the 
Uranaformer and remaining side of fixed coo 
‘Sener. The remaining side ofthe high power 
Winding is then connected iret tothe plate 
‘ofthe JB tube, Each filament winding is then 
connected to the filament terminals of the 
{vo tube sockets. This completes the wiring. 
‘The transformer primary should of course be 
provided with acord and pg 

‘To teat fiat plug inthe transformer, Ti 

sil gt the ee lament Then ae 
the high voltage i energizing the Teas col, 
run aserewdriver or other metal tol up and 
Along the bot tthe protruding end of Coil 


{jas demonstrated inthe photo on page 152. 
Ti should draw aparka as it pases over the 
threads nd will prove it working. Tf 'no 
so of oe sure go over the wsng 
‘oroughly (tet pulling the plog) and look 
for dconoccted wires" or poorly soldered 


joints When properly hodked up it will 
turely work and you are then ready for = 

‘umber of highly facinating experiment. 
‘Wah your Teale coil operating proper 
you are ready for some ofthe mont weird ad 
Tnterting experiments imaginable. Prt 
ovr far ask Sight rv ay cl 
if ten om the bae Beth but if one olds = 
Teale aij inte hands sation 
le, Therefore, therein mo. danger 


tnt ool nthe hand and gradually bring i 


neat the bolt, When the breakdown distance 
is reached sparks will jump between the two 
metal similar to lightning, Too grest a vot 
aige must not be used, but any voltage from 
350 up to about 750 volts is perfectly safe 
Now let's try a little experiment with an 
cleetri light bulb. If you ean get hold of a 
bum one a0 much the better. First fasten 
‘mall metal Bal to the end of the bolt. Then, 
Holding « 15 or 20-watt bulb by the glass 
bring the metal ferrule near the bolt. As i 
spprosccs it wil commence to glow and 
ge colors according to the gax in the 
bullyand the power of the coil. Get a bulb 
fn the “Five and Ten” marked “made in 
Japan i you want 1 nee some facinating 


ete. 
Hee is mothe fmcinnting demonstration 
Fasten a very fine, sf wire tothe bolt and 

cud outward in a wide exrte st 
mol in Fig. Plog inthe coll and 


with spaghetti, or any type so Tong | 
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ore 


Rt 


Lie "y 


id 


Fig. 2 Coils 1, 2 and 3 ate wound on cardboard tubes to dimensions given in top de 
roving gives layout of pars on basebontd and hook-up for 
Coit Teand 2 at shown, Filament leads of 210 tube a 


Spinning Rotor Emits Changing Corona Discharge in Fascinating Stunt 


= 


1 Lowee 
‘uber td coil Coil 3 i iueted in 
weed 10 7/5 vole terminals of teanaformee. 


ies 3, Hove inthe complted vot tube Tala 
ks bed fects, Power of tube 


te prodace fanantic the 


ead 
‘ecremed 


Sate caperimenting by theowat in primary of the tranformee 


watch the result in a darkened room. Varying 
the output voltage will change the glow 
around the wire and at the very end will be 
seen a very concentrated discharge of fi 
Here is one of the most spectacular stunts 
of all. It iss rotor spinning from the high 
requency ewcillations and emitting a chang- 
ing corona discharge ever fascinating and 
benutiful. Bend a piece of fine wire soch as 


No. 22 oF 24 into 


wide $ as shown in Fig. 5 
lip this over a piece of stiff wire fastened 10 
the end of the bolt horizontally. The wire 
must rotate frely and be free from kinks‘or 
Corners Sant the oil nd watch the 8 wie 
spin. It will rotete at terre speed well up 
into several thousands of KLP-M-s. All arownd 

‘circle will be seen an even number of 
bbrush discharges and the peculiar thing is 
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tha they will vay be an even number the bot and cul id behind thin partition 
Tiare fa wey nytly the crowds Hiokd mck he who dently omer 


a4 match head near the bolt, No effect is no- "As the user becomes accustomed to the 
Wiced.. Then wet the head so it is soaking. action of his Tela coil he will discover many 
Hold it near the bolt again and it lights! The more interesting and instructive uses for it 
dry head was non-conductive but the wet Common things can be utilized to produce 
head acted as a metallic conductor and soon many weird results hnd spectators will never 
ignited from the spark produced. Done with tire of watching the eflets of its action. As 
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before stated, there in not the least danger ia 
its eflecta. But don' get careless wih the 
direct output of the tranaformer itll, The 
furrent produced is ata much lower fre 
rey ct) and 50 ol of eat 

frequency will give quit «kick if taken 
through the body. ” 


in postion, The nails are not driven per- 
pendicularly but with sight lant’ tor 
frard the center, Yo hold the sole more 
Securely. 

‘After the sole has been tacked to the 
shoe as shown, the surplus leather around 
ine eg rimmed away a is Fg 
40 that it wil be approximately fash Si 
the sole; this is necemary 40 that the Te- 
airman will have an approximately eor- 


‘How to Mend Shoes 


By FRANK M. RICH 


BEYERYBODY wears oot shoes, and 
“by the same token” everybody ought 
to know how to mend them, The state- 


Sas 
issn "oward 
rexpensive, and war «one 
reas or om em 


the “cobbler” to familia 
bimself with the various parts of & shoe, 
as shown in. the small drawing, after 

‘prepared to tackle a job of 


Dee ot) ed 
It ean te work fom 


the pails in evenly. Fy 
should be 


Sm pe eaten he na Wie 
the eather i then "owtag 

‘ole is removed, as in'Fig. Ir Cut the 
read wth «kale the sls ar ered 
fn, andy If the shocs have never been re- 
Siok tae eva'sele 

fing the aaa, 
srt the 
this taper oF 


Splice with'the new sole, 
hich should be similar 
Tearted. “The leather i 
femoved from the water 
ted pounded the a 
with’ the hammers 
Tard 


then place 
and a plece of shoemake 
rs! tarred felt, half the 


ae cent 
Soe a eae ee 
See 
Ge prea teecears 
Brann 
pet tae 
Wi piece of leather 
Mie at oe eg 
(Wold ts fastened in place amssorapenoay 
Whee Westen: Rees 
preg awl sed to. 


not made too Yin. intervals along the 
it deep enough to hold the nail 


‘tike the lat and clinch, and pound the 
heads down ash with the surface: If 
sany tails bend over” withdraw thes and 
But in new ones. “Allow the leather to dry 
Homi aod then Sih of the edge of ie 
1s ragp, or piece of broken wi 
Fr switch makes a good scraper, 
177 Beant Seneca eae es 
be used. After the soles’ have been 
Ithed the raw edges are conted with shoe 
polish to correspond with the color of 
Boe shoe 
‘Normal 
off at the 


‘most persons wear the heel 
k, as shown in Fig, 9, while 


‘others walk so that the heel rune over at 
either side, ‘In such cases the worn top 
pieces, or “lifts.” as they are called, ae 


Femoved, asin ig 14th 
Say be built up of tapered 


‘exactly the same 
finished job ‘appear 
course there is no 


few ones, if leather ix available, 


Betore the mended shoe is 1 
wear ie wale rover te at 
witha le to take'of any 1 
Tons? Gaming thes Inde ff mal 
ound vn" thoroughy ay 
fate or prominent clinches 
‘Bin eather cemented over "he insists 
desirable, eapecialy at che heel 


Anybody can learn to do & good job of 
shoe repairing in a short tim 


Peery, 


Se ep wil gery 


‘An Ice Creeper 
Popular Mechani 

The illustration shows @ one: 

ice creeper for 
the heel of a 
boot or shoe. Tt 
is made from 
sheet steel with 
the arms bent up 
toreceivea strap 
for buckling itin 
piace ga the boot 
el. The zigzag 
cuts in the bot 
tom part are 
tomed down for 
engaging the ice, 
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Whirling Wheels Stand Still 


When Viewed Through 
HOMEMADE 
STROBOSCOPE 


Popular Science Monthly, August 1936 
This Article Tells How 
To Make and Use a Dei 


Machinery 


ice 


That “Freezes” 
And Other Moving Objects 
For Interesting Tests 


VEN the simplest device of mod- 
‘em science would look like black 
‘magic to our ancestors, if they 


CoN come back et wah 
Thain, for instance, the wonder which 
you could arouse in your” greacgrand 
Tethers mind if you aserted that YoU 
oul ead ord chalked on th deo 
aly. ‘whiting Aywhee!—and. actualy 
Gi read Il Vet this sa very simple feat 
{o perform with the modern stopmotion 
deve ‘called a stoboscope, whieh today 
fables engineers to obtain “stil” views 
of rapidly wbiling and vibrating mecha 
nisms and study them as they weve pee 
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By 
GayYLorD JOHNSON 


fectly motionless, thus obtaining valuable 
clews (0 the solution of problems in lubri- 
cation and efficient machine design 

"The principle of the stroboscope is so 
simple that it is easy to build one out of 
‘ordinary materials and carry out a wide 
Variety of interesting and amazing ex- 
periments, All that is necessary is to make 
& disk in which a narcow slit is cut near 
the edge, and devise means for rotating i 
rapidly ina suitable housing provided 


‘with a viewing hole in tine with the path 
Of the slit. You loo igh the eychole 
al a whirling electric fan, for example, and 
speed up the disk. When its rate of revo- 


Iution Becomes equal to that of the fan, 
the blades will appear to slow down and 
stop—just as if the current had been 
turned offt Ifa clipping with a few words 
of large type has been pasted on one of 
the blades, you can read it, although the 
fan is nothing but a blur to the unaided 

"And you can not only 


“stop” the mo- 
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tion; you can even “reverse” it, If the 

speed of the stroboscope is increased to 

exceed that of the fan, the whirling 

blades will appear to be running backwards 
Another interesting effect Is 

produced when the disk with the 

Sit is rotated at twice the speed 

of the fan, When this velocity is 


attained, the fan will seem to slow down 
And stop as before, If the fan has an even 
‘umber of blades it will appear quite nor. 
mal; but if the number is odd. vou will 
see Wwice 2s many blades. ‘Similarly, if 
You have attached a picture (of a horse, 
fet us say) to one of the blades, you will 
now see fo horses motionless at opposite 
Sides of the fan, 

‘A._moment’s thought will reveal, the 
principle which makes these surprising 
lfeets occur, It is called the “persistence 
‘f vision” and is the same principle which 
makes motion pictures possible, Here is 
hhaw it works: 

When the slit inthe revolving disk 
crosses the eyehole through which you 
you get a sp 


mains on our eyes reling for & 
fraction of a second, When the dik i r= 
volving at the same speed as the fan, you 
fet a succession of glimpses of the plce 
{ure at the same spot in ts circular path, 
and these repeated impressions are bend: 
4 by the persistence of vision into what 
Tooks like a steady picture of the horse at 
the same spot 

“The appearance of fio horses, when 
the dia's speed doubles that of the fan, 
Js'accounted for im the same way, except 
that you get two glimpses of the hore 
during each revolution of the fan, of one 
every half revolution, ‘The: doubied 
pressions accordingly produce two appar- 
Ently motionless pictures of the horse at 
ongost sides of he fa : 

Now, having cleared up the principle 
upon which the Stroboscope is bse, We 
wwil considera practical change which we 
rust make in building our simple piece 
of apparatus, 

‘The motive power which we il wse— 
compressed ait acting 09 tiny “uxbine 
Shades attached to the dsk—is incapable 
of developing a speed equal to that of & 
fan run by an electric motor, We mist 
resort to.4 trick to multiply the number 
Of shims caught in each second. This 
Can be done Simply by cutting more sls 
in the disk! Tt we provide four sls ine 
Stead of ‘one, it amounts {othe same 
‘hing as ronniog the singlet disk four 
times a8 fant, for we get four times. as 
‘many glimpses of the horse every second 

For building your stroboscope, you will 
need only some sheet brass o heavy 
the rubber bulb from an atomizer; & fat, 
round shoe-polsh can and cover; wood. 
tm file handle; a fatcheaded wood screw; 
2 bit of one-eghtb-inch brass ting and 
3 Tong, thin brad that fits Toosely tthe 
bore of the tubing 
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If you find it difficult to obtain suitable 
tubing, you can roll up a piece of thin 
metal and run solder between its layers 
to make a solid tube with a bore of about 
one-sixteenth inch, 

If your shoe-polish box is not more than 
three’ and one-fourth inches in diameter, 
you will not need to alter the dimensions 
which the plan gives for the disk. Other- 
wise, modify the sie of the disk sufi- 
ciently to bring its edge within about one- 
fourth inch of the rim of the box. 


Cut the disk out of your sheet metal, 
and solder a piece of the tubing through 
its center a8 4 bearing to run on the nal 
When the vanes are cut and bent on the 
edge of the disk, and the four slits cut to 
the’ dimensions” indicated, the moving 
part of the device is complete. It should 
Spin freely and evenly on the nail, which 
must be soldered firmly at the center of 
the blacking-box housing 

Now punch hole in the edge of the 
box and solder the aie tube in position as 
shown ia the plan, Tt should be approxi- 
mately tangent to the edge of the rota 
ing disk, so thatthe jets of aie forced out 
by the atomizer bulb wil strike strongly 
upon the vanes to propel the tisk 

Then cut an 

“outlet ven” in the side of the housing a8 
shows, o that te air wil dea out ray 
alter impeling the vanes Now i ony remains 
tosslder om’ ft-headed wood screw ta the 
fege of the polshing-box housing, and screw 
ico the wooden fle handle: This completes 
Sour stroborcoge, and itis ready for we A 
atop or two of ot in the tube bearing wit 
fake ‘it spin more freely. ‘A-scrsch made 
Acros the join of the tin housing: when the 
{bro viewing hates are i ine, with the dk e= 
moved, enables you to get the holes i ie eas 
Hy in asembling the device with the di fa 
Place 


UST a word about the rubber atomizer bull 
which furnishes the mative power Tt should 
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be fairly large, and must be provided with a 
one-way valve: Any drug store should be able 
to supply you with the bulb sione,or with a 
leap coat spray atomizer trom whch Wan 
temporary removed for your experiment 

Further details of construction can be leaned 
from the scale plan and photographs. The ex 
act sizes ven are not important, with the er 
‘eption of the width of the sits, These should 
Rat be ‘over onethiyaecond of an inch 

Vider sits wil give less sharp images I cut 
‘each slit by deli a row of holes in the disk 
Aad then fling them into 2 continuous st 

“The construction given call for the simplest 
materials pouible. If you have a metal-turo~ 
ing lathe, and some shil' asm mechanic, you 
an consiract a much more workmanlike job 
than the oe specied 

‘With this simple apparatus, you wil fd it 
easy 10 “stop” mechanisms of any. moderate 
Speeds You can, for example, ares the ups 
ahd-down motion of the poppet valve ons 
rasoline engin, and see it motionless. Or you 
‘Gan “stop the vibrating motion of the hat 
mer on 2 door bel 

Tn fact, having a die with four sits wi 
tenable you to exceed the speed of the electric 
fan suiicently to see more than two hone 
Pictures on the circular card’ atached t0 ie 
3S shows in the ilustration. 

Interesting variations on the home picture 
can ako be tried. ‘Some of these are ilustrats 
fd, and can be reproduced fo larger size and 
tached to the fan lode. 

‘One of these has thre concentric crs of 
black spots. The inner circle bas three dots, 
quay Spaced; the middle one has four spot, 
And the outer has six. When attached to the 
fan blades and viewed through the rotating 
disk of the stroborcope, one of these cles 
Of dots wit be seen to'apia in one direction, 


(Copy these designs om dink of ced 
otra ted attach them eo he Blades 
4d effects described in this article 
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pposite way. An ine 
ak’ speed wl re 


ie Ue others spin the 
Greate decrease in the 
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vere the direction of motion, oF make one 
hk tp we the others ae ll on 
really increased speed will multiply the 
numberof all the spots. ea 
(OTHER fascinating experiment can also 
be tied witha crculgr cad on which 
“colored areas are substituted forthe concentric 
‘icles of dots In this case, each of the cls 
Of blended color produced by rotating the card 
‘an be sowed down apd “Split” into the pet= 
tary colors from which it is combined 

Tia simple geometric design is drawn upon 
one of the circular card, it can be made to 
change its form. and. ‘produce. diferenty 
Shaped figures “These shtpes mele from one 
Into'the ‘ther as the speed of the strobox 
scopes disk varie, 

‘Krother, intersting subject for viewing 
through your stop-motion device san eeete 
ball with one end of a rubber band attached 
{6 the hammer, and the other end tonal 
Wren the bell hammer is put in motion, the 
Tubber band fs thrown into & spindleshaped 
Eure, as shown in one of the Uustrations 
Now ‘view the rubber band through your 
stroboscope. When the sits pass the pep hole 
Ai the same frequency the hamsmee ib 
tions, the band can’ be stopped ina. 
ure, This curve wil shift from the let to 
the right side of the spindle as the speed ofthe 
ddsk varies slightly. A longer rubber band will 
Sibrate in tivo spindle shapes, which the 
Straboscope “Trees into an Sahaped curve 

Hf you tan obtain a small neon lamp of the 
plate'(ype shown in one of the photographs, 
Sou cat separate and actualy ace'he impulses 
8¢ ordinary alteating current This fs pssi= 
bie'because only one of the plates of the lamp 
{s'slowing at'a ime, while the ote plate 
totaly dark. With ordinary siaty-eyele cur 
rent, this elves 120 ashes of hight second, 
which the persistence of vision fuses into cone 
Tinuous fight. When you look at the lamp 
Toh the robe, you an red he 
‘dk up until one of the plates seems to slow 
All Gv time, we the other is dark. This 
‘laetally cables you fo measure the speed 
of your dik If dhe of the four sits are 
Covered with Bits of adhesive tape, leaving 
Snlyone open the dak must be rotating ssty 
times second when one plate ofthe lamp F- 
mnains dark 

HE. alternate dark and tight fashes of a 

fon lamp running on alternating current 

{in fat, the basis of an ently dierent 

Kind of stioboscope, You cam prove this by 

Spring top. with, & tow of Black Spots 

ed around it and then watching it slow 

own inthe light of a fashing neon lamp, 

or sucess in this experiment, there should 
bbe no other light present in the room. 

When the top slows. down to exacly 120 
revolutions a second, you will beable to ae st 
fhomentary motions for the Rashes from 
the lamp, coming at the same rate ive You 
limps of the Black spots always at the same 
Points in their revolution, ‘The spots accord 
Tely appear motions, just as they would 
‘rows the ats of the rotating disk of Your 
Gamorenet ai dere Ti, sce 

limps you get are given by the ight ashes 
Fistend of alia; that the oly dierence 

"Any motion occuring at reular intervals 
sib dea or wiratory, a inteeting 
Subject upon, which to try out your stop-mo~ 
lon device, Try i with the waves formed on 
water when a faucet drips rapidly into i. 
‘Tay it on the wheels of cars pasing in the 

"You wil be able to “stop” the spokes and 
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then make the wheels reverse their dite 
them doin 
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You cam actually see 


an lacrie bell a 
Mihen viewed ith 


mowing pictutes, This shows tht the movings 
Picture Comers is Huet sort of strobescope. 


eRe 


From Midnight Globe, Dee. 20, 1977 
Getty’s Rules 


iby 


"Piproduce more and better prove your praect “These rules worked for him, 
ote EEE ware peop “Ts Betallyou'vepotandallyou says Getty in "How To Be 
iem cat. can borrow on improvement Rich.” published in paperback 

SST ae ticity — practice wen you Bink Usk is us By Playboy Press He promises 
ecomomy wherever tied that "hey/itworer you, 00." 


4: Dont miss opportu to 
grow bor ont overexpand 


Rn your own busiest — 
you should never eipect some 
Wee che to dot as wel as you 


Be alert fr new ways tim 


For Getting Rich 


Look constantly for bigger 
markets 

9 Always stand behid your 
‘ian ovr eos 

To: Use your weantotmprove 
conditions for others, begening 
Svth employees and stocked 
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‘Another type of detector comsats of a hand electrode, dry bate 
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Aap ect, od tomemade guivazoteter like at at the ttt 


TWO SIMPLE WAYS TO MAKE A 


Lie Detector 


By KENNETH MURRAY 


(Popular Science 1936) 


With it you can entertain your friends by 
performing miraculous card tricks, finding 
hidden objects, detecting falsehoods, and 


‘and getaway wit ft tent your dlev- 

mets agin this homemade model 

of ale detector or polygraph, a 

atten called, With uncanny accuracy it 
Amncoversfaliehoods as quickly a8 ou can 
tal ther, While your voie is tying 9; 
Sour body says "yes" and leaves a visible 
Tecord of the truth on this device 


I YOU think that you can tell a lie 


jecting friends to 
ample, have some one choose one playing 
‘card from a doven, Pass them one at a 
time before the eyes of the person under- 
going the test and when he, sees the se- 
Fected card he may say “no,” but the in- 
dicator of the lie detector will jump and 
tell that he is fbbing. Although your 
friend may give no visible indication of 


this, the sight of the card he chose will 
instantly cause an increase in his blood 

resaure, and this is recorded by the in- 
Strument. After some one has hidden an 
‘object in another part of the house, un- 
known to you, name the diferent rooms 


to him and watch the lie detector. After 
you have discovered the correct room, i 

cacy taro downy ths location tie 
exact spot in which the object is hidden. 

‘feat such a theve aways cause amase: 
tment, and it is just as well not to explain 
How the instrument works or that there is 
anything simple about it. Neither ist ad- 
visable to ask serious questions of any one 
Undergoing the liedetector test, for the 
device wil always indicate when the tuth 
ISbehg tol, ometines with embarasing 
results 


doing other stunts and scientific experiments 
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sztie of jagged linc, cach stoke of equal 
length, When the subject tlls ale, how- 
ter, his Blood pressure vil momedtey 
Shost up and the lines fade ty the 
Gieator wil be longer” Since the device 
Ase So simply tis advisable to one 
teal iin a ox sas to hide the mechan 
SS od ge as pti ad com 
feted an appearance as poss 
"The box ilustated ig 9 tn, wide, 5/5 
deep, and 5/4 in high. The apparatus 9 
sttached tothe tp, which Wet 438 
by 27 wind wich Shows sen 
tthe movable paper tape and the ind 
{ator band. The latter iss narrow step of 
Seeal to the end of whieh yaad 
ier pen pit ota eof pe 
[Allached tothe other end of the hand 
je i nih ea 
phragm (irom a heavy toy rer 
Balloon) stetched over the moat of 
Say pipe, A small ive spring olds the 
‘Fak pias the dlaphraghy the arrange 
tment ‘Being shown ‘len iaene of the 
Dhotogept. Over the sem of the ay 
pipe i sipped the end of « length af ruby 
Ber tang connecting wih 8 fbber bug 
wrapped around the Subjects upper ame 
‘trtounyy any” vat of ai? preaue 
wil ated the 
Tabber Gaphragn nd costs ovement of 


tame 


subjeevs 


bee 
‘aise Devt Te'is being seed to Rad's certain card 


‘This model, although it can be easily 
const om simple pat, works 96 
the same principle as the famous lee 
tecting instruments used by criminologists 
in obtaining confessions of guilt from law 
Violators Tt i based on the sphygmom 
ler, 3 pneumatic device used by phys 
dans for testing blood pressure. Another 
type of lie detector, whach operates eec- 
tray and is equally accurate and sim 
ie, will also be described 

“fhe "mechanical mind” of the ie de- 
Letra nating device hat records 
‘ariations of blood pressure on 2 mov 
Sup of per. Novmally it will make 4 


the indicating hand, this being recorded on 
the paper tape 

‘Ordinary adding machine paper can be used 
for the tape, the roll being supported on 
dowel as shown, Another dowel, which ends 
{n'a knob outside the box, is used as 0 take- 
Lup spool. As each question i asked, the knob 
‘must be turned slowly and uniforaly. The 
paper could be made to unroll automaticaly 
by means of a spring or lectic motor placed 
‘nide the box, but this would, of course, make 
the construction more complicated, 

‘One ilustration shows the band which is 
‘wrapped around the upper arm of the person 
Undergoing a test. “A rubber bag is) made 
From a peece of automobile inner tube long 
‘enough fo reach around the arm. Cemented 
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{nto one side & the end of the rubber tube 
from the Indiator bor, and into the ote 
fi ong heb rom a rary 
Moms. Sew the bag into'a cloth evel 

‘Sth tapes ntaced 20 that tan be Ged a 
Place, Squesing the atomizer bulb wil inate 
the bag and cause presure around the arm. 
The sabjec’s own blood presure of pale 
fil eae Gucuations in the alt premae, 
thes bg ecored ot the pe Si 


ta 
Probably you have observed that, when 
excited or hightened, your perspiration ands 
Swit become more actve, tas beng most no 
Uceable inthe pals of the bands, which 
Will sometimes Become quite moist, Another 
Type of lie detector, known as the payeho- 
tlvanometer, takes advantage of thf 
fd with it you can earry out the same ex: 
Deriments sungested. heretofore. Tt & very 
Fenaltve, dete the rstivly sight inccese 
fn perspiration that oceurs when & person tells 


1S eedzote ped try inte 

ot on i ei a 
Cae ea as aia ies 
tarp Seether gz ag 
fnlel ier sag oot ow 


the upper ae 


the rheostat is adjusted until the galvanometer 
heedle rests at aero.” You are then ready {0 
‘hoot questions at the subject, The meter will 
Femain unmoved until the subject tells a tie, 
‘when bis perspiration it immediate: 
iy become more active, allowing more, cr- 
Feat to pass through the electrode. Instantly 
the galvanometer needle will swing, around, 
and ‘with this. visible evidence before him 
fhe wil be forced to confess that he was fb- 
bing about the answer to Your last question. 
ue NORMAL BLOOD 
‘PRESSURE 


WWW 


‘As she tod eemure, rae, the recorder 

LARS iegtae ae on ine berer oe 
‘You can make 

the guvaronter from 2 good compas by 

amelie Ga No. from hes 

Tene te as te veel. Comer te 

fata a piece of lamp cord, wiring the C= 


Hibea 


El 


E 
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Cheap Fuel From Waste, Oil Paper 
nd sees bot 


‘rankense oi 
fates Ste fluc alsboot mine ps tetee 
Tove, anda numbcr of them bound to: 

wre: The hocks are the 


h blocks between to permit 
Sir eireutaiion and prevent overheating 20d 
tion. One 


Handy Workshop Forge Made From Blow Torch 


NEA farm oF houte workshops are 


wrovided tla 

when Ine oceauion arises where Ht 
'Irseteal itis forge 

iow toreh A short piece of 


erie intovg Hi 
‘te ett. lack: 
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Current for 
ELECTROPLATING 


By Kendall Ford 


‘OW can T obtain the right kind 
‘of current for electroplating 
at home?” is a question re- 


peatedly asked. by readers 
Evidently there are thousands of home 
workers who woul like todo elctropiat 
Ing, but Restate because they think that 
the process requires some special type of 
rent from a complicated pow Supply. 
‘This sa mistaken notion, While i tra 
that electroplating does require low-xol 
fee, direct current, the ‘necessary apps 
iatus: for producing. it can beset op 
without dificaty by any experimenter 
number of ways of doing sow beds 
Scribe inthis and a following aril 
Tis not necstary Co go deeply lato the 
theory and methods of electroplating, be 
case he sje basen Covered 
atedy in the pas, aod the necessary 
Iniormation i: available in many books 
In brie, a thin layer of one metal is de 


posited upon another metal by: placing 
the metal to be deposited, called the 
“anode,” and the object, to be plated, 
known as the cathode,” in a suitable 
solution. “Metallic salts for the mote com- 
‘mon vatieties of plating, such as nickel, 
gold, and silver, may be purchased ready 
for use from dealers in electroplating sup- 
plies, or the solutions for any type of 
plating may be readily mixed according to 
the instructions to be found in any stand- 
ard handbook of formulas, 

‘When the positive pole of a direct-cur- 
rent source is connected to the anode and 
the negative pole to the cathode, the cur- 
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rent flowing through the solution will 
‘ause a coating of the anode material 10 
bbe deposited on the cathode, or object 
being plated. ‘The current requiced 0 
plate 1'sq. {€, of metal varies from 1.10 
12 amperes, depending pon the plating 
‘Since the resistance of the solution be- 
tween the anode and the cathode is qaite 
ow, some means must be provided to 
keep the current at the 
correct level for the ob- 
ject being plated. Where 
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4 bank of lamps is used, 
Warying ‘the number of 

imps in the circuit will 

control the’ amount "of 

carreat, If the current 

Supply is froma fow-veltage source, su 
as.a generator, storage battery, or tans. 
formes, a smal rheostat should be used 
to control the current. 

When 32-volt oF 116-olt direct current 
is available the arrangement shown in Fig 
1 is both simple and eflecive, The lamp 
tank nat of several lamps, these a 
webich depends upan the current required, 
For plating smal objects, the lamps should 
be of $- oF lO-wattsize'30 thats fine dee 
ree of regulation may be obtained: To 
Sctermine the polarity of the supply line, 
place the two keds that goto the plating 
{ank ina solution of salt water, and smal 
bubbles will rise from the negative lead, 

"If small lamps are. not oblatnable; an 
oid rao stoi om 6 to 10 sing 

ace ia series withthe larger lamps Wil 
Kelp to conteol the currence 

he set-up in Fig. 2, using a storage 
battery, arheostat anda voller, makes 
2 satisfactory power plant for eleciroplas 
ing The tice sa be eae 
‘of from 2 to 6 ohmns and may be salvaged 
from an old radio. ‘The voltneter should 
have a range of 0 to 6 vols, direct current 

While a volumeter js esiential for fine 
work, if one is unoblainable the correct 
oda of caren Rowing may be: deter 
tmined approximately by observation when 
the object to be plated is fst placed in 
the solution, Tf the object turns dark or 
black immediately, the current 1s too high 
and must be reduced. Tf the abject fs not 
‘completely covered with a thin coating of 
the anode material within one minute aft- 
ex being placed in the solution, the cur 
ent should be increased. 

if one of the leads from the storage 
battery is equipped with a battery clamp, 


A CHOICE OF HOOx.UPS 
rage battery and lampsbanke 


3 
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further regulation may be obtained by us- 
ing one, two, or three cells of the storage 
battery, To avoid confusion over the 
amount of current being used and the 
Voltage indicated on the voltmeter, it 
should be remembered that the voltmeter 
readings will vary directly with the amount 
‘of current flowing between the anode and 
tathode, Directions for electroplating 
renerally specify the voltage at which the 
work should be done, the current auto- 
mati being correct for that parties 
voltage. 

‘Where a considerable amount of cur- 
rent is requited for plating large areas of 
‘metal, a salvaged automobile generator is 
recommended, When driven by a suitable 
‘motor, these generators are capable of de- 
livering a current up to 15 or 20 amperes, 
which fs mote than sufficient for the ave 
‘ge experimenter's needs. If a driving mo- 
tor isnot available, an excellent motor 
for the purpose can be made from another 
automobile generator. In. selecting the 
ake certain that they are in 


erator may 
the following method, ‘The drawings 


converted into a motor by 


Gigs 9,10, snd 11) illustrate the Ford 
ImoMEL?' ype because cll scm Co be 
the kind tsiest and cheapest to obtain. 
‘The same general changes in the generator 
will be required, reqardlest of the make, 
40 the experimenter should have no ii 
{uity in applying. the instructions to 305 
particular type he is. able to. obtain 
Remove the brusbholder rng from the 
carent are known, isan easy matter to 
eel te resin’ of he estat 
‘The. plating. voltage is subteacted from 
the supply voltage, and the remainder 
Midd by the requted corrnt in amperes. 
‘The result wil be the value of the resist 
thee in obs, For example lating Gank 
fequriog 83 volis and $ amperes 1s con- 
Telted to 8 generator delivering 6 voli 
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Subtract 3.5 volts from 6 volts and divide 
by 5, which gives 0.5 ohms as the resist 
lance of the required rheostat. Actually, it 
‘would be better to select a theostat with 
a range from 0 to 2 ohms so that it could 
so be used to plate articles requiring 
less or greater amounts of current 

For the purpose of calculating rheostat 
sine the spproximate caren densities 

F square foot of surface for the follow. 
Tg plating materials will be found suitable 
for home workshop use: 


Wheto aerating, carent 
available, a simple electroplating current 
may be obtained by using a bank of lamps 
and an electrolytic rectifier, as shown in 
Fig. 3. If more efficiency is desired and 
a greater current output required, the ar- 
Fangemeat of Fig 4 i recommended, This 
consists of a 


structed by securing two strips of aluminum 
‘or lead to & wooden 

‘The jar selected should be 
or stone, and. must have 
‘qh for each ampere that 
Datuen through it. No sees of the metal stripe 
tan that. each should 

pprorimately 15'sq, in. to an 


‘with binding p 
top, paint it with asphaltum or acid-proof 
paints Lead is preferred for the inside plates, 
Eat it not obtainable, tron wil serve equally 


Discarded chargers ofthe type formerly ued 
foe radio batteries ate exceiet for Pata 


set 16 om plates ae se advabie 
Teh the cover and pats too he solution 
‘hen oe a 

nd bell, and the thied or smaller brush 
Sd its bolder from the brash rng. Eo 
inte the screw bles inthe end bell and 
Inala with Re tubing (Fig: 1). abe 
four fbr masere to ieulate the beads 
of the bros bolder retaining screws from 
the end ball 3s shown fn Figs 10 and 1 
Cin“s Sher ing to insulate the brush: 
folder sng from the end bell. The pro- 
cede toed may ry th direst 
topes of generators, but the main purpose 
2% laslate the brash elder assembly 
from any part of the geeratr fame. 
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Proce os 


REASSEMBLE the generator and con- 
ect as shown in Fig. 9. One end of 
the field connects to a line wire, the other 
fod to.a brush, and the remaiing brush 
fend to. the remaining fine wire. ‘The 
brushes should be exactly 90 def. apart. 
Since the leads from the remodeled gen- 
trator are subject to considerable Vora: 
tion i is advinble to attach feibe wires 
to the brush and feld leads that connect 
to the line wites 

The mor may be comeced to te 
generator with a feb. coupling or 
fSeans of tbe original driving pulleys and 
2 belt, Either alternating or direct c= 
Tent, i10 vols, wil serve as the supply 
‘The direction of rotation may be changed 
ty merely interchanging. the two wires 
{Bat"connect to the brushes. ‘The gemer- 
Bor i connected to the lating circuit as 
‘Bon tg 2, th dhe generator 
acing the storage batter. 
Pap Salvaged rad sheostet having a re- 
sistance of {rom 6 oF 10 ohms Wil serve 
io veguate the eureentif only small ati- 
ties‘are being plated. Tf several amperes 
fre required 1 
i necessary’ (0 pro: 
wie thon 
Tnouth to carry 
erent without ove 
Seating, 

‘When the plating 
voltage and: requized 

‘Prepares satrated solution of water and 
scmonium phosphate, or water and Bora 
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Ja miing the slution, proceed sow, dis. 
Solving a itle of the ammonium phosphate 
or bork ata time unt the water wil abso 
‘ho more, Fil the jar to within 2 im. of the 
{op'uth the sltion abd Sette wenden top 
efor using the rectifer it will be neces 
sary to form” the plates by connecting a 
Tidvole AC. ine to the posts attached to 
the aluminum strips, A'sO-watt lamp must 
be connected in series with one of the line 
wires The lamp wil Burn brightly st srt, 
then gradually row dimmer wnt there i 
wy perce plow. ‘At hat pe the 
Teeter ib ready fo we 
“The half-wave rectier shown in the circuit 
ot ig. 3 contracted similarly to the fll 
wave vetifer withthe exception that there 
only ‘one aluminum plate and one ead or 
iton plates The reer is "formed bythe 
Sime? method outlined. for the fll-wave 
Telier the connections being made to the 
Sominim and lead or ion fermnal poss 
io order to understand the peice t the 
letra rete is necenary to rx: 
ier that alternating cureent ft Rows in one 
ection through & rely then fevers and 
flows in the opposite direction. As indiated 


number occuring in one secon 
0, i called the "frequency, 

Since in electroplating the current, must 
flow in one direction to eause the anode ma 
terial to be deposited on the object being 
Plated, ft can be seem that if we attempt (0 

fe with alternating current, both the plat- 
fag metal and the ‘object to” be plated wil 
alternately act es the anode. Metal deposited 
from the original anode ducing half of the 
‘yee will be earied 
back (0 it during the last half of the eyele, 
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therefore nose will be deposited. If 2 strip 
‘of aluminum and a strip of ion or tead are 
placed im 2 solution of tmmonkum phosphate 
‘or borax and connected to an alternating cur- 
Feat line through a lamp or restance, 2 lm 
‘of oxide will form on the aluminum stnp 
‘hich will prevent the current from leaving 
the strip, yet allow it enter from an opposite 
direction. ‘This principle is wed in the full- 


Yi 


wave rectifier, 
“The half-wave rectifier, consisting of a 
single aluminum plate and one lead or iron 


Mumm plats, then ros the Tad plate 
tothe other aimisum pate From ‘each 
Slumioum piste the curentfown Chroagh 
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SWITCHBOARD 
FOR PLATING 


former, where it flows out to the anode of 


teties “before. the all-lectri set made its 
debut. Among these are the kind that uses & 
fascous bull containing plate and a. fis 
Tent (Fig, §); and the copper-oxide type, 
whlch cone a'ens of Specialy eed 
Copper plates. 

‘A transformer for use with either the ele 
tolytie rectitier (Fig. 4) or the battery: 
charger type (Fig. 'S)” should ‘have two 
Secondary windings, each delivering 6, 8, and 
10 volts. Detaled’ instructions for ‘maling 
4 transformer will be given next month, 


HOWTO WIND 


the transformer cols in an oppo- 
tite direction to the center tap of the tran 
A 


Step-Down 
“Transformer 


FOR ELECTROPLATING 
AND OTHER PURPOSES 


NE excellent way to adapt ordi- 

nary 110-volt_ alternating -cur- 

rént for electroplating, which 

requires low-voltage direct cur- 

rent, is to use a homemade step-dowa 

transformer in conjunction with rex 

fier, as explained last month (P. S. M., 
Nov. '36, p. 62). 

‘The transformer shown in the accom- 

panying illustrations was especially de- 


By Kendall Ford 
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signed to operate in conjunction with an 
electrolytic rectifier ina circuit such a 
that marked Fig. 4 in the previous article, 
‘but, with slight’ changes it may be used 
‘with a discarded radio battery charging 
rectifier. Tt ig also a good general utility, 
transformer for ordinary ‘purposes. be- 
‘cause it has a range of from 2 to 20 volts 
in 2-volt steps. 

For use with an electrolytic rectifier, a 
transformer should have two secondary 
windings, each delivering 6, 8, and 10 
its this makes it possible io adjust 
the voltage over an extremely wide range 
‘with a single rheostat 

‘The first operation in building the trans- 
former is to cut a sufficient number of 
transformer laminations to make a stack 
cof ‘each size 274 in. high when pressed 
tightly together, Suitable laminations can 
usually be obtained from burnt-out trans- 
formers, but if these are not obtainable, 
‘No. 26 gauge stove pipe iron may be sub: 
stituted. Drive a number of nails into. a 
board to make a form for stacking the 
transformer core, and place a strip. of 
tape across each end to hold the lamina 

tions temporarily in place, 
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ina vise with about 


graph. The nail form Yin. of the solid portion of 
should be 474 in. long. Be- the core extending beyond 
sin stacking the core sec- the vise and wrap this sol- 


tions by placing one of the id portion tight 
thons agtget_lontape, Centos tomere 


Tonger la 


fic. 


‘one end of the form, and outward from the vise and 
another long. lamination tape about 34 in. at a time 
against the opposite end of until the whole solid por- 
theform. Continsetostack tin of the core section is 
the long core laminations taped. Wrap a second lay- 
alternately until half of the er of tape around the core 


total number is used, 
Secure the two strips of lac, Proceed 


Section and coat with shel- 


‘with the re- 


tape around the assembled maining long’ laminations 


core seetion and carefully as above, 


‘making (0 


femove it from the stack- taped sections in all 


ing form. Place the core 


‘Wind. $50 turns of No. 22 D.C. (double 
eatoscoveret) mage ian sdf 
serve as the primary winding. suitable 
ding ams Bown nF "Tis conse 
St wood Block 196 by 136 by. 25 tne and 
{to thin wood end 294 by 294 ins held tos 
vRether by a crank sahil 
fap, tBredd re 
Saw sots from the 
ute corer extend 
ing toward se cen 
{erate teeter 

ack 10 provide for 
the'vire, Place about 
1 in of any. small 
site ite In each sok 
in the wood center 
Dock and allow them 
{o extend beyond the 
fend Blocks Wrap et 
fr ayers at” thin 
‘cardboard around the 
enter block, and pe 
nl ce ofp . 
Paced In's vice wil support the frm wtile 
{hecol is beng wound. When S50 turns have 
been wound, bing the ends of the ie wies 
tough th st othe ad rs and Ewa 
them together, "Remove. the. col carta 
ftom the form and cover with shell of 
teed paafin to serve a a binder. When 
{he binder has hardened tach ee of 
Int cord 10 the cll ends, and tae the eal 
With cotton pF fection tape 

"The secondary colt are wound directly on 
one of the taped core sections. Pace a ip 
af'ttion tape along the core and fold one 
tnd ‘back around 
he starung vet, The following turn of wire 
‘nil pase over the end ofthe tape and old 
ihe cll Semly i place. For the transformer 
Having adjustable Voltages, wind 1 tacos of 
No. 1b DEC. magnet wie om the cove se 
thon and bring out & twisted lend shown in 
Fin t Wind ft more tre, ring out another 
{red Tea then wind om 39 tora The ead 
of this Sicturn col when twisted. with the 
Sart of the nex coi, wil serve a the center 
tap ofthe transformer Ta winding the e- 
{muinder of the secondary col 3 more tures 
freee, then oro more cos of srs 
tach, wi 4 trated lead Brought ut from 
{Re tad of the Tisturn coll nex to the seed 
ain cot 

"When the winding f completed, there should 
be vo ingle leads and te doe leads ex 
{Gading rom the winding Each layer of wind 
fog should be held in pace with a stp of 


Placing the 
i 


~S 
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tape, as was done with the starting layer. Tt 
{s'aivitable to tape the twited lends where 
they pass between the turns of wie to pre= 
Fons Pate shat et a that pa 

ape the winding, place the primary col over 
the other taped Gre section, and insert the 
short laminations in place, one half of the 
{oil mime ing of ech de he set 

mination are aternatel in the pees 
Beriveen the fong laminations unt al spaces 

‘Fig? and 3) 

(Cut. and del four end clamps (Fig, 4) 
and provide threaded rods, (Fig 8) to"hald 
‘hem in place. Pace the clampe on the core 
{nd mount the transformer as shown in Fi 
"Provide seven terminal screws and conned 
the secondary terminals to the screws. Mark 
the terminals to indieste the vollage of ath 


vesonon ol 


Paes age 


Sigs TS ienrees 


sing form forthe primary coil a sketch showing 
out aad method of mauating the whale 
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horas 


When not used in conjunction with the rect 
fier, the transformer makes an excellent 
tral ublty transformer delverig from 2 t 
10 volte in sep ot vot “Approximaely 
Ibs of wire wl be required for the PHY suekening yh end clampe 
Bahco Yh toe the sconday cate” 3 ro 

Td Ris desired to. use the teansformer la 
conjunction with & small see, or 2-ampere 
fattery-charger bulby It will Be necessary {0 


the core, after 


SEMENRIs ecemacy to 4d trata screws 


wind a diferent number of turns on the see 
‘Ondacy ‘coll. Start the winding as outlined 
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2 


above and wind 7S turns of No. 18 DCC. 
‘magnet wire on the core. Make a iwisted lea 
And wind 11 additional turns of No. 14 D.C, 
‘magnet wire. ‘The larger wire connects t0 the 
fiament circuit of the battery-charger bulb, 
88 shown last month, In winding both of the 
transformers just described, make certain that 
all of the secondary coils are wound In the 
Same direction 


SHRINKING GLUE CHIPS GLASS 


applied with a brush, The glue 
sinks into the tiny depressiqns 
in the glass. 
shrinks,» So 
tenacity that it pulls off chips 
of glass in an ircegular frosted 
era that diffuses the light 
ut does not leave the glass 
transparent. When the ‘glue 
and chips are washed off, the 
pane is ready for the market 


vpalar Seience 1931 


Frosteo glass for office partitions and 
doors is now made by using the amazing 
pulling power of shrinking glue. First a 
sheet of glass ‘as sinooth and clear as a 
window pane is lightly sand-blasted. Then 
A strong adhesive, such as animal glue, is 


s Note: Emery cloth rubbed 
iskly on the glass should do as well as 


Modern Mec sandblasting 


anes 182 


Lawn Sprink- 
ler From Gas 
Burner 


SOLDER COAT PROTECTS 
METAL FROM RUST 


= any 
metal object except aluminum from rust 
is to pve ita coating of solder or zine. The 
folder or zine can be heated in aa iron ladle, 
land the part to be coated, after being thor: 
‘Oughly’ cleaned, i thrust’ Into. it. "Several 
Parties of zinc chloride or ammonium chle- 
Fide (sl ammoniac) lai on top of the molten 
metal will serve as a flax. ‘The objec can 
aso be dipped into “killed” add or a solu 
tion ef zine chloride before itis thrust into 


the solder” After taking it from the molten 
bath, throw the object on the bench or floor 
$0 the excess rctal will be removed by the 
impact “R. B. W. 
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FOOD AND SURVIVAL 


by Kurt Saxon 
‘The cost of food has been rising several percentage points yearly for the past 


3h 


Y} several years. This year it is supposed to rise as high as 16% over last year. 


RAISING PIGEONS 
FOR 


FOOD AND 
SECURITY 


By Fred Bilello 


‘Most of us see the world of the future 
as one of scattered, isolated settlements 
‘and communities. 

‘One matter of importance in this life 
will be communication with other areas. 
Radio, T.V., and telephone service may 
not be available, and unless you have a 
CB. and the energy to power it, you will 
be oblivious to what is happening around 
you. Also, you may be in need of medical 
‘assistance, or perhaps you are being 
attacked and need help. Distances as short 
as a few miles may not be easily 


negotiated. 
‘One way to overcome this lack is to 
raise homing pigeons. These creatures 


require litle care and can easily find their 
‘way home from miles away. Messages are 
carried in small aluminum tubes fastened 
toa leg, and can be bought at most feed 
sand hobby shops. 

Pigeons are found everywhere and can 
‘be eaught with a box trap. Some are so 
tame you can catch them with your hands. 

Concentrate on the ones that have 
bands on their logs. Ifthe band is made of 
rubber, the bird was bred to race, and 
grobably got lost in a storm, Forget the 
‘ones without bands. Most of them are 
clunkers, but if you see a big. healthy 
looking one, get 
Once you have your flock, keep them in 
your coop and breed them. You can make 
‘coop from scrap wood and tarpaper. It 
should also have a screened:in porch 
where they can sun themselves and get to 
know the surrounding area. The coop 
should also have a wide board, high off the 
ground, where they can land. To enter the 
coop, (the birds, that is), cut a square out 
of the side about 7° high and 12° wide, 
‘lush with the landing board. Insert a 
series of metal bars made from cost 
hangers that will enable them to push 
through and get in. There should be 2 


Last year's drouth, this year’s floods, more people, less farmland, farmers’ 
strikes and many other factors will soon make food the greatest expense in the 
family budget. 

Liberal economists, seeking to avert panic, say "So what if the family food 
bill approaches 30 to 40% of the average American's budget? Some of the 
world’s people pay as high as 80% of their income for food, 

‘Such a stupid rationalization would only comfort a fool. Higher food costs 
‘mean an all-around lowering of the living standard. Unlike inflation on cars, 
clothing or other commodities, which can be taken care of and saved, 
recycled, etc., money spent on food is literally money down the drain. So If 
you spend 40% of your pay check on food, rather than 15% as of ten years, 
‘ago, you have that much less to spend on commodities which can be saved, 

‘The higher the percentage of its income a nation spends on food, the lower 
Its overall standard of living. The lower its standard of living, the lower its 
reserves for research and development, defence, public works and future 
planning. Rising food prices will soon lower the American standard of living to 
that of Mexico and finally Russia, then Africa, then India, then goodby U.S.A, 

‘As far back as 1972 | wrote one of the first survival food books, titled HOW 
‘TO CUT YOUR FOOD BILL BY HALF OR MORE-CITY SURVIVAL DURING THE 
FAMINE TO COME. | knew of the changing weather patterns even then and 
realized food prices were going to rise dramatically. In 1973 came the Russian 
Wheat Deal which wiped out the U.S. grain surplus and sent most U.S. food 
prices up about 100% in that year. The official estimates of the rise was only 
about 18% but for a time, most staples did go up about 100%. In time they 
dropped, as the effects of the wheat deal were lessened by more cropland 
being taken out of the soil bank. 

Now they are up again and going higher, this time without the help of the 
Russians. Also, the U.S. has littl, if any, land lying fallow as in 1972, 

In 1972 there were many books out on cheaper foods but they were not 
survival food books. They were more health food books than books meant for 
food economy. They wore sound enough in their information but the emphasis 
was on health, rather than economy. They were also written mainly by health 
‘huts who had no interest in economy, anyway. Food prices in health food 
stores are far higher than in the supermarkets and such books were of more 
benefit to the health of the health food store owners than the buyers of the 
books. 

‘As books on food economy began to come out after the food price rises of 
the early 70s, most of them were trash. They ranged from hippy books on 
‘scrounging from behind grocery stores to those by befuddled housewives 
telling how to save pennies in the supermarket 

Both the books on scrounging and in taking advantage of supermarket 
bargains were, and are, evading the issue of the Survivalists' independence 
from the Establishment. They are as unrealistic as a parasite who says he's 
giving up on the Establishment, quits his job and goes on welfare, The 
‘scrounger, the supermarket penny pincher and the welfare recipient alike, are 
hopelessly locked into the Establishment and will fall with it. 

‘The main idea is to become independent of an increasingly unworkable 
‘system. This can only be achieved by cutting out the middleman; the food 
processor. The recent farmers’ demonstrations show that the growers get only 
a small percentage of the food dollar. Fully 40%of the price of food goes to 
labor paid by the food processors. Another percentage goes for packaging, 
advertising, trucking and grocery store overhead. 

‘So food, as it is grown on the farm, is still relatively cheap. Your key to lower 
food prices is to buy it from the growers themselves, or through natural food 
stores, located in most towns. Foods in these stores are not necessarily 
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parallel bar at the bottom, on the outside, 
that will prevent them from getting out. 


Once the birds have mated, your home 
willbe their home. Spring is the best time 
to mate them, but they will mate year 
round if you let them. Now you can begin 
their training. If you have the time, don't 
use it on the birds you caught. The young 
ones learn fast enough and will be more 
loyal. They will eat almost anything but 
prefer grain. You should also keep them 
supplied with fresh hay and grt The grit 
helps them digest the grain, It consists 
tmotly of tiny pebbles and ered abel, 
thoroughly washed. It can be cheaply 
bought. 

‘To train them to come home, start them 
off by releasing them about a quarter of » 
mile from the coop, and as they get to 
know their way around, increase the 
radius. [also understand that they can be 
trained to fly at night, but have never 
experimented this concept. The trick is to 

ina dark area from when they 

id only letting them out at 
night. When feeding the birds, whistle at 
them. Like Pavlov's dogs.” they will 
‘become programmed to where they will 
link food to your whistling. You should 
only let the birds out when they area little 
hungry, s0 you can eall the entire flock 
‘back in seconds with a whist 

During the training, you will be able to 
pick out your best birds. They will come 
back first. Stragglers who return days or 
weeks Inter will make an excellent 
addition o your menu. 

‘Anyone who has plans to set himself up 

Yoeal Vigilante should think about 
using this communications system. As 
part of your services, you can lease the 
birds to neighbors in exchange for their 
services. If you do not want to be a 

igilante, get other survivalists to raise 
wn pigeons. Then you can swap 
birds for mutual protection. Use at least 
three birds each. That way you can be 
pretty sure at least one will get through 
with the message. Be sure that you don't 
keep them too long. or they may forget 
their way home. Every 30 often, release 
them, and swap three more for their tour 
of duty. If your refuges are isolated, this 
Will be an ‘excellent excuse to socialize. 
Also, don't mix your friend's birds with 
‘your own. They may mate and not want to 
return. 

‘To give you an idea as to their potential, 
homing pigeons are bred to enter races 
that span hundreds of miles. So for your 
purposes, these birds are all you need for 
{fast form of communication. 

One final suggestion is to collect their 
roppings. It has a high nitrate content 
tot be te er ter ol hn 
‘eventual manufacturing of explosives. 
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cheaper than that in the supermarkets, but they take orders for foods in bulk at 
considerably reduced prices. 

In planning to economize on food, you should take a drive around the 
outskirts of your town or city and meet some farmers. Roadside stands, selling 
farm produce are also bargain places. People working there are ‘usually 
families of local farmers and they are happy to sell you vegetables, not only by 
the pound, but by the bushel, the case and various other sizes, at a fraction of 
the cost you would pay at the supermarket, 

When checking into the buying of farm produce, check also on the seasons 
when it is best to go hunting for particular products. You can then plan on 
getting produce, and even grains and freshly slaughtered meat by the 
‘truckload. You can take them home and can them or otherwise store and 
preserve them and at little cost, compared to what you pay the food 
processors. 

My food book, page 190 of SURVIVOR Vol. 1 
mainly for food economy and has been expanded to cover car 
‘meat preserving, etc. It is a complete manual on home food processing. 

‘The problem is, it's a poor seller to Survivalists. Most of my reader 
fixated on buying weapons and tools and seem to think food books are for 
women. This is stupid. Food economy is far more important to the Survivalist 
than anything else. The more you pay for food, the less survival equipment you 
‘can afford. 

‘remember subseribing to the BLACK PANTHER, the main publication for 
black militancy. Each issue was full of threats of violence against the “pigs’ 
Page after page was devoted to buying weapons and ammo, thelr care and use. 
But there was no mention of stocking up on foods. 

remember, during the Watts Riots of 1964, the ghetto area of Los Angel 
was being systematically destroyed by rioters and looters. After four days the 
rioting stopped. This was because the mailmen refused to go through the 
battle lines to deliver the welfare checks. The food stores had been looted and 
burned and the rioters were hungry. With a supply of food, the rioting could 
hhave gone on for weeks. But the cause for its ending was 80 obvious to the 
ofticials that they wrote the blacks off as just a bunch of belligerant dummi 
with short fuses and no staying power and consequently unworthy of furth 
concern, 

The same pattern was repeated in Detroit and several other riot-torn area: 
was so predicatable that later riots were simply contained by the authoritie 
who knew that hunger would finally put an end to it and the dummies would 
then settle down in their burnt out areas. Then there would be hardly any 
rebuilding, fewer jobs, less business, more welfare and so what? 

Maybe you think you're smarter and can use your guns to get food. But when 
it hits the fan, the supermarkets will be cleared out in hours. Then, those 
provident ones who have a good supply of food will shoot you on sight. 
‘Common sense should tell you that if you will have to fight for the food you 
‘et, you won't live long at alt. 

converted to unprocessed foods years ago and, although you may prefer 
dehydrated foods, | chose mainly grains and fresh farm produce. It's a matter 
Of individual preference but you should familiarize yourselt with various 
‘approaches to survival foods. 


was written 
ing, drying, 


‘The only bread | eat is a kind | invented. It is one third corn, one third hard red 
wheat and one third rye, ground in a hand grinder bought at any health or 
‘natural food store. From the natural food store | bought 50-Ibs. each of the 
hard red wheat for $12.15; com, $10.00; rye, $11.25. Total $33.30. | also 
bought a pound of baking powder, without aluminum, for 80 cent 

‘To bake the bread, ! ground and mixed three equal portions of two pounds 
each of the wheat corn and rye. You wouldn't want to grind all your supply at 
‘once as it stores better as whole grains. 

The recipe is 2 cups of flour (10 oz.), 3 level tsp baking powder, 1 level tsp 
salt, 2 tbs melted cooking oil, bacon grease or what have you and one large 
99. First pour 1¥% cups of water into the flour. Then mix in the egg and salt. 
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Oxford Sausages. —To 
each pound of lean pork allow one 
Pound of Jen ve, on® pound of fats 
art pork and part veal. Chop an 
eh EO STS der be 
‘one pound of bread-erumbs, thyme, 
litte parsley ; an ounce of sage leaves, 
chopped very small ; two heads of leeks, 
ar ile gli, or shalt, chopped 
ery fine ; salt, pepper, and nutmeg. 
To" each ‘pound ‘llow ‘one egg, the 
yolks and whites spparately ; best both 
‘voll, mix in tho yolks, and as much of 
tho whites as is necessary to moisten 
tho bread. ‘Then make the sausages in 


the ural ay 
orcester Sausages 
aro made of beef, &e. ; add allspice, 


es and herbs you 
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Mix well and then mixin the oll. Preheat a large, greased frying pan and then 
{Quickly mix in the baking powder and pour the mix into the pan. vostle the pan 
So the mix settles evenly 

“Then tum the fire Cown to where it doesn’t touch the bottom of the pan and 
cover it and let it alone for 15 minutes. Then tur the bread over and let it cook 
15 minutes more without the cover. If you have the heat adjusted right you will 
have over a pound of the most tasty and nutritious bread possible. 

‘My test batch weighed 21 oz. and cost 21 cents for the ingredients, This was 
‘a coincidence as it might be an ounce more or less dtferent. At any rate, it can 
be considered a cent an ounce as compared to 3¥% cents an ounce for 24-02. 
of Roman Meal and another popular wholewheat bread, which sells for 83 
‘cents fora pound and a hat loaf. 

‘Anyone can make this bread. You don’t have to buy the grain in $0 1b. bags. 
You can buy a test batch for 27 cents a Ib. for wheat; 23 cents cor and 25 
cents rye. A quarter of a loaf of this bread eaten for breakfast along with your 
998 and bacon or whatever, wll give you a burst of energy which will help you 
0 work like @ horse for hours. You'll be surprised. It'll also be a great 
backpacking food as it dries toa light hardtack which ls energy-packed as well 
a8 tasty and lasts fr months. Just slice the loaves in half and dry naturally 

This bread, fresh, is also delicious. Its texture Is somewhat molst in the 
‘middle, like cake, even though it is well done, Its also highly digestabl 

Introduce this breed to your family and they will accopt It and you will have 
cut your bread bill by two thirds. 

Then there are soybean sprouts. | bought 50-Ibs. of soybeans from the 
natural food store for $14.50. | put 6-02. (1 cup) ina gallon jar and soaked them 
‘overnight. I puta piece of cheese cloth over the top, held on with a wide rubber 
band. | emptied the soak water and filled the jar with fresh water and then 
tured it over and let the beans drain on the side ofthe kitchen sink. filled and 
‘emptied the jar again that evening and twice daily for about a week, until the 
bean roots were about four inches tong 

‘At this ime | emptied the sprouts into a dish-pan full of wator and picked out 
the live and good sprouts, leaving the hulls and the dead seeds behind. | 


Ij weighed this batch and found that there were over four times the original six 


'Boybean sprouts are the most nutritious vegetable | know of. Mung bean 
sprouts are more popular but soybean sprouts are more nutritious. So for 11 
Cents for6 oz. of soybeans at $14.50 per 80 Ib bag you get the most nutritious 
{green vegetable forthe price of only 8 cents per Ib. Try to get a groen vegetable 
for8 contsa lb at your local supermarket. 

‘Soybean sprouts are cooked for 10 to 20 minutes or can be eaten raw in 
salads. 

'As sprouters, | used gallon glass jars. Smaller jars won't do as the sprouts 
bunch Up and mold catches on too well and is harder to flush out, if you can't 
ot gallon. glass jars, use gallon tin cans, painted inside or gallon plastic 
Bleach bottles, cut off atthe top. 

"You can have as many jars, cans or plastic bottles going as you lik 
will give your family a steady supply. 

1'm sure if you try the above two simple recipes you will begin to save money 
and get your family enthused about the idea. You might also offer them a 
family gift to be paid for with part of the savings. That would give them a 
‘reater incentive to adapt to different, cheaper foods. 


This 
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PEMMICAN— 
THE COMPLETE 
SURVIVAL FOOD 


By Jewell Watson 


1 first learned about pemmican from 
an article titled "Power Food" written 
twenty-five or thirty years ago. by 
Graham L. MeGil. To my mind, this is 
the most complete survival food T know. 
He says the North American Indians and 
carly explorers knew it as lean, dried 
bulfalo meat and fat. It keeps indefinitly 
without refrigeration and may be eaten 
‘exclusively for as long as a year without 
producing any undesirable effects on the 
ody. Although for most people the taste 
for it must be acquired. many people ike 
it when eating it the first time. 

MeGil says for’ thousands of years 
pemmican was the staff of life for the 
Indians; no ather rations were carried on 
a long. hunt, Later furtrappers and 
‘explorers learned of i fom them and it 
became the most important item in their 
packs. Now itis almost completely 
forgotten but we need to know about it 
again as a survival food. 

its autritional value is high. When it 
made properly it contains vitamin C and 
other Vener "lemens whieh are 
fecessary for good health. It is a wel 
Known fact that groups of explorers on 
Jong expeditions often developed scurvy 
because of the lack of vitamin © in their 
diets. McGill says that. although 
pemmican was the sole diet of a group of 
Arctic explorers. for a period. of six 
months, not one of them suffered {rom 
seurvy ducing this time. 

‘To those of us who are health-minded 
itis. important because it does not 
contain the nitrates and nitrites which 
fare found in prepared meats. It has not 
been produced correctly commercially so 
‘you must make it yourself to get all the 
nutritional benefits from it. ‘Also, one 
may lose excess weight on a diet of it 
Alone. McGill says he lost twenty pounds 
excess weight in two months on an 
fexelusive diet of it. It also seoms to have 
paychological benefits. His wife said he 
Was calmer and more optimistic. 

TL cannot be beat for convenience on a 
back packing trek in the wilderness. It 
will Keep without refrigeration or salt 
On the tral this is important 2s salt 
produces thirst and one may be far from 
Water fora tine Tt needs ap cooking ot 
preparation, however, may be warmed 
desired, It is light in a. pack. One may 
‘arty thirty pounds of it on a thirty-day 
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HORN OF PLENTY 
IN YOUR FOOD DRYER 


by Kurt Saxon 


Drying has been the most common method of food 
preservation for thousands of years. It is also 
the simplest and most practical method. It removes 
most of the weight, enabling one to carry more, 
Its reduction of bulk saves space. It is also the 
cheapest, requiring no particular containers, 1it- 
tle or no energy and a minimum of labor. It also 
has an indefinite shelf-life. 

Indians sun-dried fish, meat, corn, squash, 
Peppers, etc. My grandmother used the hot attic to 
dry apple slices and her homemade soap. Sun or at 
tic drying costs nothing. It is best to have a 
simple frame over food to be dried. Drape cheese- 
cloth over the frame to keep flies off. In an at- 
tic you don't need the cheesecloth, But you should 
have the food laid out on boards suspended by wire 
from the attic ceiling away from mice. 

Prices for dehydrated foods are fantastic. Next 
time you are at the supermarket compare the prices 
of dried fruits with fresh. I have several cans of 
dried vegetables and fruits 1 bought about five 
years ago. A one ounce can of freeze-dried green 
peppers cost $3.07, Four ounces of freeze-dried 
Potatoes cost $4.15. Six and one fourth ounces of 
dehydrated apples cost $4.35. When you consider 
how simple the drying process is, it doesn't make 
much sense to pay others to do it for you. 

You may lack an easily accessible attic, yard 
or roof. Also, maybe your weather is mostly humid 
or too often cloudy or maybe it's not summer when 
you have food to be dried. In this case you need a 
food dehydrator. 

‘There are several on the market. They are all 
good, since the principle is so simple only a fool 
would manufacture a poor one. 

At the last gun show I attended I bought a five 
tray Ronco for $50.00. A three tray unit would 
have cost $40.00. Sears, Pennys and Montgomery 
Wards sell the Ronco for $90.00 for the five tray 
unit and $70.00 for the three tray unit. 

You can order the five tray unit for $50.00 and 
$40.00 for the three tray from Don Lewis, Dallco, 
Inc., 1805 N. Logan, Lincoin, IL 62656 (217) 732— 
3960 They're cheaper since Lewis is a promoter. 

‘The Ronco is a good unit and pretty and comes 
with a booklet telling ali about how to dry fruits 
vegetables, meat and fish and even how to make 
yogurt in it. 

If you aren't at all handy, and can afford it, 
order one. 

When I examined my Ronco I saw that its princi- 
ple was so simple I could make one. I did and 
tested it with 2 1/2 lbs. of beef for jerky. 1 di- 
vided the beef between the two units and was very 
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trip and need nothing else. It is so 
concentrated, a pound a day gives one 
fenough nutrition and energy to do a days 
work and fee fine. 

‘As to the preparation of pemmican, the 
Indians cut all the fat from buffalo, moose 
‘or any other lean meat; cut the meat into 
‘strips and hung it up to dry thoroughly. 
When it was ready to take down, they 
melted the buffalo fat over a slow fire, 
pounded the dried jerky into a powder and 
added it to the slightly cooled, melted fat. 
‘This was pemmican the Indian way. 

‘As I lived in the city at that time I had 
to find a way to buy meat and fat (suet) 
that was suitable for pemmican, I found 
that beef and mutton suet do not tua 
rancid as do pork and butter but I 
preferred the taste of beef suet to mutton. 
Suet is very inexpensive; about ten cents 

und where J live and some markets 
will often give it to you. T also learned 
there is a difference in suets. Some of it 
id not render out as much fat as T needed 
‘so learned to buy what I call the "faky” 
kind which melts wel 

tried making pemmican by drying 
boneless stew meat but I found that most 
stew meat has too much fat om it and init. 
TfL eut the fat off I would not have much 
‘meat left so I eft it on and the meat was 
too greasy to pound into a powder 
Because of this I could not get the 

yments and gristle out of it so T put it 
{nto my Vitamix machine, blended it into a 
pulp and put it in the cooled melted fat. It 
tastes the same but has more fiber in it 
than that which is pounded to a powder 
and so the texture is different. 1 also 
believe the Vitamix machine gets so hot. it 
‘might destroy the vitamin C. Iam going to 
have to find a place T can buy a eut of 
boneless, lean beef. I have occasionaly 
found beef in the markets lean enough to 
‘make pemmican but not often. I thought I 
‘might try brisket but itis often as fat as 
‘any other meat. One is very fortunate to 
live where he can raise his own beef and 
dry a part oft 

‘The drying takes anywhere from a 
‘week toa month depending on the climate 
and the size of the strips. The smaller the 
‘trips the quicker it dries, of course. It is 
better to have it too dry, if that is possible, 
than not dry enough. It must become as 
black and hard as it can get. It will mold if 
it is not dry enough. String it on strong 
cords (each only long enough to be easy to 
handle). Nail the cords high up between 
trees or posts outside if there is plenty of 
sun and good breeze, Spread the pieces of 
‘meat so there is a space between them. It 
must stay dry so if the climate is damp or 
unfavorable for drying, it must be dried 
indoors. I found it easier to dry it indoors 
than to try to keep it dry outside. 
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pleased that mine worked better. It was faster and 
the beef was more uniformly dried than in the Ron- 
co. Much of that in the Ronco had to be rearranged 
so as to dry completely. 

I think just about everyone likes beef jerky 
and it costs about 50 cents an ounce from the 
Store. I had a little over a pound for $3.75 or 22 
cents an ounce. Jerky is delicious and a couple of 
ounces nearly makes a meal. It is also more nutri- 
tious than cooked beef. 

Tt is very simple to prepare. Get the cheapest 
beef roast and remove any fat. Cut it across the 
grain in slabs about 1/4 inch thick. Then cut the 
Slabs into inch-wide strips. 

Next, the beef strips have to be soaked in a 
marinade. This is simple and anyone can make it. 
Get a bottle of Kikkoman Hawaiian Teriyaki Barba- 
Cue Marinade & Sauce or Lawry's Tenderizing Beef 
Marinade or any other brand of marinade from your 
supermarket. Buy Liquid Smoke from the same shelf. 

Use a bowl large enough to hold all the beef 
strips and put in four tablespoons of marinade, 
two tablespoons of Liquid Smoke, two teaspoons of 
salt, one teaspoon of red pepper and two-thirds of 
a cup of water, This is enough for about four 1bs 
of meat. Put the strips in the marinade one at a 
time and make sure each is covered with the mix. 

After soaking for 30 minutes or overnight, emp- 
ty the meat into a sieve and let the excess mari- 
nade drain. Then lay the strips around the centers 
of the trays, barely touching, certainly not over- 
lapping. Leave a four inch circle in the middie of 
the trays for better heat circulation. In the case 
of my design, the bare circle prevents the juice 
from dripping on the lightbulb. The unit shrinks 
the meat before drying the juice so it does have a 
tendency to drip. 

After three hours, rotate the trays so the bot- 
tom one is on top, etc. This will better equalize 
the drying process. After three more hours the 
beef should be dry. This is easy to check. Just 
cut a strip in half at the thickest point. If it 
is dark clear through, it's done. While still hot 
it will be limp. But it will stiffen as it cools. 
Don't be too picky about the three-hour drying 
time. If you cut the beef slightly thicker or if 
your unit is of slightly different dimensions it 
might take a longer or shorter time. But since it 
costs next to nothing to run, run it however long 
it takes. You can't hurt jerky. 

Drying vegetables is another matter. They're 
all different but need blanching. To blanch veget- 
ables, cut them in thin slices or dices and then 
immerce them in boiling water or steam them for 
two minutes or however 1ong is recommended for 
that particular vegetable. This not to cook them 
but to kill any bacteria and it also stops the 
action of whatever living enzymes they have so 
they don't change color or lose vitamins. 

Drying fruits requires pretreating by dipping 
in a salt solution, lemon juice, etc., again to 
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When it was dry I took it down, placed 
it on'a clean dish towel on my cutting 
board and pounded it with a hammer into 
‘powder. There will be pieces of gristle 
left which must be separated from the 
powdered jerky and thrown out. ‘These 
Are too hard to eat. 

Before I started pounding the jerky 1 
had eut the suet into smal pieces and had 
It slowly melting on the stove. From this 
you will have “eracklings” left which are 
Also good eating. If you have melted suet 
Tet, it may be used for cooking. This fat 
does not have any chemicals or 
Preservatives in it and it Keeps 
indefinitely. Do not have the fire hot 
enough forthe grease to smoke. Strain it 
toget the cracklings ou. 

‘When bath of these were done, 1 
allowed the fatto cool litte i order not 
to cook the jerky when it was added to it 
and destroy the vitamin in it.I thea 
Weighed out equal parts of the fat and 
powdered jerky and mixed them together 
Well. If you wish, instead of weighing it 
ou may-nimple add enough fat to the 
powdered jerky to moisten it. T then 
pressed this mixture into square loaf pans 
And allowed it to solidify. It was then 
ready tobe sliced and eaten 

Do not dip the raw meat into boling 
water or amoke it. This destroys. the 
vitamin content and takes out. the 
essential juices, Any heat hotter that the 
fun destroys the vitamin C to such an 
textent one will have scurvy from eating 
only pemmican of this kind over a long 
period of time. 

Because of our food preferences and 
prejudices about food many people dislike 
pemmican at first but this ean be 
overcome if we continue to eat it until we 
fequre a taste fort. 

On a back-packing trek the joy of being 
able to cover more ground with a light 
pack and no. time” spent with food 
Preparation and pots and pans should 
outweigh the dislike of a different food 
finda lack of variety in the det 

have not overeomeray taste for salt so 
add some to my pemmican. However, ifT 
were going ona trip, I would not put sat 
init because ofthe thirst problem. I also 
add some dried herbs to the fat before I 
mix in the jerky; dried minced garlic, 
dried minced onion, sage, oregano or 
whatever is desired. As I use herbs to 
Keep my body in good condition, leant see 
that they can do any harm in permican. In 
fact they would be a health benefit and to 
me, they improve the flavor. 

‘MeGill says pemmiean can be made 
from dried fish. The fat is evenly 
distributed in fish already and it does not 
Solidfy when it is carried on a trip in 
freeding weather. It may be eaten just as 
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Before Drying 


fter Drying 


retain the vitamins and preserve the natural color, 
In THE SURVIVOR Vol. 3 is a complete course in 
home dehydration. It has all the details for fruit 
and vegetables, meat and fish. This article is 
just to get your interest. Once you make your own 
unit and make some jerky you'll be ready for more 
detail. SURVIVOR Vol. 4 will have the complete 
text of "Drying and Dehydration of Foods" from 
1943. This is a commercial course for those who 
want to get into the business, And as food gets 
Searcer, drying it when it's in season and cheaper 
will insure the survival of a lot of smart people. 
But to start, I urge you to make and test my 
simple unit, It takes no skill and less than $10. 
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it is when itis taken off the drying rack. 
‘One does not need to know how to slice it 
for drying and it needs sunny weather and 
1 good breeze. 

hope you will ry pemmican think 
you will like it, Also, stock up a good 
supply of it for a erisis. Good health and 
ood eating, 


HERBS—A MUST 
FOR THE 


SURVIVALIST 


by Jewell Watson 


‘Those of us who have gone back to the 
land have learned the value of herbs. We 
alsolearned we had to be eautious and sure 
‘fthose we sed, the part ofthe plant to be 
vised, harvesting and drying them, the 
preparation for their useand theamount to 
be take 

‘Comfrey is one of the most important 
herbs we have and about as toxic as 
spinach. The leaves are good for poultices 
for bruises and swelling, broken bones, 
{one ofits common names is knitbone) and 
‘ean be used to stop bleeding. Tea made 
{rom them is good for kidney and bladder 
sorders. The roots contain allantion 
‘which today’s medieal literature knows the 
value of for ulcerations both internal and 
external, A tea made from the leaves is 
{good for colds and the leaves can be cooked 
fand eaten as greens. Many of the herb teas 
‘do not taste good by themselves so we mix 
some of those which have a pleasing flavor 
with them or add a litle lemon juice and 
honey. Comfrey isone ofthese. 

‘One ean make chicken soup from bouillon 
‘cubes, add a very small amount of sage, 
some dried parsley, dried celery leaves 
{dry them from a stalk bought from the 
super-market) minced dried onion and 
garlic and a very small pinch of thyme and 
Fosemary. Some of these are very strong, 
50 use only a very small amount of those 
like sage, rosemary and thyme, Make it to 
‘suit your taste. All these herbs act like 
anti in treating a cold and the soup 
also tastes good. 

Chamomile tea isa very good but gentle 
disinfectant for the eyes or taken for 
internal disorders. When dropped in the 
eyes it must be allowed to cool alittle and 
strained through cotton. It has so many 
small particles ‘must be strained 
well ifit is used in the eyes. I is also good 
for sluggish digestion, flatulence and 
insomaia. We also use it to water our young, 
seedling plants tp prevent damp-off. 

For fever, neuralgia, influenzal aches 
‘and pains, premenstrual migraines and 
painful menstruation take a concentrated 
Infusion of | tablespoonful of chamomile to 


1072 THE SURVIVOR Vol. 3 


in materials. You can build in an afternoon and 
use it from now on. Since it has no moving parts 
it should never wear out. 

For my unit I vas fortunate in having the box 
my ice cream maker came in. It is one foot to a 
side and across and 21 inches from the bottom to 
the top of the flaps. To this simple box I added a 
common porcelain lampholder with lamp cord and 
plug, plus some aluminum foil. Aside from some 
duct tape and glue, that's ali there is to it. 

I asked the man who sold me the Ronco how much 
energy it used and he told me it used less than a 
100 watt bulb. T put a 100 watt bulb in my unit. a 
100 watt bulb uses 2.4 Killowatt Hours or 10 cents 
in 24 hours. 

For trays I bought a square yard of 1/4 inch 
mesh galvanized screen for $3.96 from the hardware 
store. From it I cut four 12 x 12 inch squares. At 
the corners I cut four 1 x 1 inch squares. Then I 
bent the sides up one inch or four meshes. I then 
bent the sides two meshes inwards so the trays 
would sit nicely one atop the other. 

This screen is galvanized and perfectly safe 


Cutaway view of dryer. 


for meat and most vegetables. But the acids from 
fruits and certain vegetables such as tomatoes, 
might corrode the zinc coating. This is no problem 
Just get a can of clear lacquer spray and spray 
both sides of the bottoms. The trays will then be 
ready for anything you wish to dry and will also 
be washable. 

I added 4 touch Ronco didn't have. I put a 12 x 
12 inch square of aluminum foil on the bottom of 
the dryer, over the projecting mouth of the socket 
without the bulb. This is easily done. Simply lay 
the aluminum foil, shiny side up, over the socket. 
Mash to get the imprint and then use a razor knife 
to cut the aluminum around the neck of the socket. 
An added touch was a layer of plastic wrap on the 
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about 4 ounces of boiling water; leave to 
infuse for an hour; strain and press 
through cloth. A few drops of lemon juice 
seems toreinforce ts action. 

“A'tea made ofthe leaves ofthe mollen 
plant is good for colds, bronchitis, coughs, 
fay-fever, asthma, sore throat, earache 
‘te, — any kind of respiratory ailment. IL 
works beautifully for earache although it 
{Sometimes takes a numberof days using it 
towigea day. Its eaves are 30 fuzzy it must 
be tied in a cloth or put ina tea ball as the 
{Gzzeomesoffin he mouth and throat. The 
lasteotthe teais very much improved with 
‘few drops af lemon juice. For earache the 
‘warm tea may be droppedin the ear, 

We keep an aloe vera plant in a pot in the 
kitchen for burns: pinch piece of it off, 
break it open and apply the juice to the 
bra, Although one may buy the liquid 
from the plant at drug stores to be taken 
forstomathandother disorders, be careful 
{hat you donot try eating the plantas the 
‘tale covering sa violent purgative. 

‘We plant aceds of oranges, lemon and 

szapetruitin containers so we ean bring 
trem in during the winter. We use the 
Teaves of these fresh in our herb teas. They 
are delicious and good for you. The orange 
flowers may also be used if you can get 
them to bloom. ‘The seeds must not. be 
allowed to dry out if they are to gert 
place hem det tram the faint the 
bol 


Dr. Cazin wrote long ago that 
orange flower water is in frequent use for 
spasms, convulsions, palpations, nervous 
colic and hysteria. The flowers and leaves 
picked directly from the orange tree stil 
have the same sedative effect upon the 
‘sympathetic nervous system and are a 
remedy for insomnia. Take three or four 
cupfulsofthe cen each day-one tobe taken 
at bedtime, To make the tea take three or 
four leaves toa cupfulof boiling water and 
steep for ten minutes. The orange is very 
high in vitamin C and a preventative for 
scurvy but rosehip tea contains many 
times more vitamin € than oranges. 

For liver complaints select lemons that 
have not been sprayed with preservatives. 
of wash them well, pour about a quart of 
boiling water sweetened with a table- 
spoonful of honey, aver a lemon eut into 
rings and unpeeled. Let it infuse and drink 
‘warm in small eupfuls during the day. For 
influenza and colds, goto bed and drink the 
juice of a lemon in a cup of hot water 
‘sweetened with honey. Por sore throats or 
irvtationsin the mouth use the above in a 
slass of water asa gargle. 

Sachets of dried lemon peel hung in 
closets or cabinets will prevent moths and 
lemon peel scattered in an area where the 
ity is not supposed to go will keep her 
away. 

"The lemon is antiscorbutie as well as an 
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bottom. This is to catch the drips so there will 
be no Cleanup job after each drying. 

The lightbulb should be to inches beneath the 
bottom tray. To keep the trays above the light I 
cut a 7 x 46 inch strip of corrugated material 
from another box. I bent it every 11 1/2 inches. I 
then folded a strip of aluminum foil, shiney side 
out, around the strip. I then bent it into a 
square and put it in the bottom of the dryer. 

Now the dryer has plenty of heat reflecting 
area and the strip is thick enough for the bottom 
tray to rest on. 

MATERIALS LIST 


Several square feet of corrugated box, 

Five feet of aluminum foil. 

Duct tape. 

Giue. 

One Square yard of 1/4 inch mesh gal- 
vanized screen. 

Medium base porcelain lamp holder, 

Six feet of lamp cord and plug. 

One 100 watt bulb. 


gitw\ 


The diagram shows how to lay out the box. The bro- 
ken lines are to be bent and the other lines are 
to be cut. After folding the box, the tab at the 
right is bent and covered with glue and the left 
side is pressed over it to hold it just like any 
box is glued. The bottom flaps are bent in and 
glued and the box is complete. The top flaps are 
bent over and weighted shut while the dryer is on, 

oops! 

A few more notes on jerky: 

My second and largest batch went into a zip- 
lock bag of the largest size. The meat was so 
dry I didn't even bother to zip it after taking 
out a portion but just folded it over and put 
it away. As I continued to eat it I gradually 
noticed a taste like meat which is starting to 
turn. Properly dried meat, whatever spoiled it, 
would not have that taste. So I realized I had 
not properly dried it. This was mainly meat cut 
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nvisentic and bacteriide. 1s wall 
Known fact that lemon juice can 
bacteriaina quarter ofan hour. 

T planted the seed of & papaya in a 
container and use the leaves as a 
tenderizer when cooking meat. 

‘We use mint for digestive purposes. 
upset stomach and flavoring for food and 
ih, We ys ad ey «pt 

inthe kitchen. 

We also bring ins pot of basil for the 
winter. Iti good in'many dishes as well as 
An excellent tea for nervousness and 
stomach disorders. It isa sort of natural, 
non-toxic “tranquilizer” and has 
delightful fragrance. Hang a small bag of it 
in closets and place it among the linens. 
Planted among our tomatoes it repels 
insects, 

‘The yarrow plant provides us with an 
ointment which is good for cuts and 
abrasions, buras and skin infections. 
heat Crisco very hot but not smoking, take 
it off the fire and drop the cutup plant 
roots and all into it and let it set until tis 
cool enough to handle then squeeze it 
through a cloth into a jar. Yarrow also 
repels Japanese beetles, ants and fies tis 
high in potassium and is used to treat 
symptoms of fuand common cold. Its said 
that yarrow is better than quinine for 
fevers 

‘The leaf powder from the yueea plant is 
used for skin infections. I dry the leaves, 
powder them in my Vita-Mix machine, 
heat Criseo, mix the yueea powder wel 
{ntoit and let it cool to make the ointment. 
‘The roots when swished around in water 
make a sudsy wash for externally caused 
skin disorders, eruptions and slow-healing 
llcers. One of its common names is 
soapweed. 

‘A decoction of the lowers ofthe violet is 
prescribed for colds. bronchitis, coughs 
whooping cough, irritations of the 
respiratory tract and headaches. To make 
{ttake3 or 4 teaspoonfuls of dried flowers 
to-a quart of water, cold soak for a few 
‘minutes, bring to boi and leave to infose 
ten minutes. Drink 3 or 4 eupfuls a day 
between meals. A decotion of the root isan 
emetic 

‘in gathering and drying herbs, gather 
them in the morning after the dew has 
driedon them. Wash them and hang them 
up in the shade to drip dry. I then take 
them down, place them in brown grocery 
sacks, label them and pin them with clothes 
pins on a wire I have aeross one end of my 
Kitchen. It may take a litle longer to dry 
them in sacks but itis less trouble and 
cleaner. 

‘Some of the herbs, of which only their 
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thicker than that which had indeed dried. Also, 
I noticed that mold was beginning to form on 
some of the pieces. I put it all back in my 
dryer and left it for several hours. (You can't 
over-dry jerky). I then remembered I had no- 
ticed water droplets on the sides of the upper 
part of the dryer, I should have left the flap 
open about a half inch to let the water vapor 
escape. It was partly the inability of some of 
the water to escape and partly because some of 
the beef was cut thicker than that I had judged 
to be dry. 

Afternotes: Dry twice the time to make sure. 
At 10 cents per 24 hours you can afford to dry 
jerky longer to make up for pieces which are 
thicker, Leave a slight opening at the top for 
the water vapor to escape through. When finish- 
ed, put all jerky not for immediate use in jars 
and lay the jars, lidless on their sides on the 
first tray and dry for an hour more. Put the 
lids in the dryer, too. After that hour, with- 
out removing the jars or lids, screw on the 
lids and then the finally dried jerky should 
keep indefinitely, 


SAVING $ WITH A 
THERMOS BOTTLE 


Many subscribers write that they will eventu- 
ally buy all my books but they can't afford them 
at this time. Many are students on limited allow- 
ances. Some are on Social Security or pensions. 
Others are on Welfare, as I vas after an injury, 
when I got $86.00 per month in 1969. 1 paid $50.00 
for rent and had only $36.00 left for food and in- 
cidentals. Even so, I ate better than before. Pri- 
ces were indeed lower then but, surprisingly, the 
costs of the more basic foods have hardiy changed. 

For instance, 50 ibs of hard red winter wheat, 
the highest in protein, minerals and vitamins, av- 
erages $14.00. (200 breakfasts at 7 1/2 cents}. 
Brown rice, aiso higher in nutrition than white, 
costs $14.00 for 25 1bs. (Also 200 hundred serv— 
ings since rice swells twice as large as wheat). 
These are bought in bulk at any health food store. 

Wheat and rice are the staple foods of billions 
and if prepared my vay will fi11 you up, give you 
boundiess energy; and cost nothing, if you consid- 
er that the saving in gas or electricity will off- 
set their purchase prices. 

I don't mean that wheat and rice, plain, is 
what I'm asking you to live on, When is the last 
time you've eaten a potato plain? I'm simply sug- 
gesting you process al1 your food in inexpensive, 
energy-saving ways and eat better than you ever 
have for less than $10.00 per week. Then you can 
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HEALTH BEER 


by Susan Kramer 


Why do Lsay “health beer?” One reason 
in the blackstrap molasses. According to 
the NUTRITION ALMANAC blacksrap 
molasses contains calcium, iron, mag 
nesium, phosphorous, sodium, Bl, B2, B6, 
BIR nai, iostl and even ate folic 
J, Some of these nutrients are used by 
yet rites, however some go right 
dow the hatch with 
luibuting to the "h 
beer i the we of ihe 
sugar, Dextrose is a very simple sugar 
that fo easily and thoroughly digested by 
the yeast. White sugar must be broken 
down by the yeast and leaves residue 
that is not used by the yeast. Those who 
drink the dextrose beer rather than t 
‘white sugar beer say that there i less of a 
hangover when indulging in the dextrose 
brew. Malt extract also has food value, 
"Those who get all they need nutrtion- 
ally never become aleoholi. When aut 
tional needs are satisfied people need not 
drink in-an ‘uncontrollable manner any 
longer, (Rend Rodale's HEALTH FIN: 
page 32.) 
EQUIPMENT: 


1, Pan to heat water 

2, Five gallon plastic bucket 

8, Siphon hose 

4. A dozen quart canning jars 

5. Two pounds of dextrose (corn sugar), 
or plain white sugar 

6. Beer yeast 

1. Unsuifered blackstrap molasses (two 
quarts) 

8, Malt oxtract (use amount specified on 
the ean you buy) 


Boil ten quarts of water and coo! until 
you ean hold your finger in for at least ten 
‘seconds. Pour into plastic bucket and add 
dextrose, molasses and malt. Dissolve 
‘yeast in about one half cup of the mixture 
‘and let stand until you ean see it working 
(Whree to five minutes). Add the yeast 
‘mixture to the bucket. Cover and let stand 
in a warm constant temperature. After 
three days begin tasting the beer. When 
the 


the yeast sediment at the bottom. Part of 
this yeast can be used to start your next, 
batch of homebrew. The rest can be used 
for baking breads, doughat 
pizza, ete: See SURVIVOR 1, page 79, for- 
‘mula’ M1815, “To Preserve Yeast.” Also, 
any excess yeast can be used as  nutri- 
tional supplement in any food dish by first 
boiling it to kill the yeast’ action. 

‘Yeast is an organic body that thrives in 
8 sugary solution and gives off carbon 
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not only afford ali my books but many other things 
you've Wanted but had to do without because most 
Of your food budget goes to pay others to do what 
you should learn to do for yourself. 

In this issue I'11 tell of the thermos and the 
dehydrator as first steps in eating better for so 
much less. I vill get to steaming, the crock pot 
and the pressure cooker in subsequent issues, As a 
Survivatist, you will have to understand food pre- 
paration or you might as well eat, drink and be 
merry in the short time you have left. 

A great factor vhich makes this course practi- 
cai and easy to understand is that since it's by a 
man, it is basic, gut-1evel and moron-simple. You 
won't even need to open a cookbook. 

First the thermos. There are three kinds but 
only one is practical. Forget the cheap, plastic 
ones lined with styrofoam. These might Cook oat~ 
meal and white rice but do not have the heat hold~ 
ing power you need. Silvered glass thermoses are 
fine, but a bump will break them. Also, since you 
are going to do actual cooking and will use a fork 
to remove the contents, they won't hold up. 

The only practical cooking thermos is the Alla- 
din Stanley. It is lined with stainless steel, is 
well insulated and will keep steaming hot for up 
to 24 hours and holds a quart. It is also unbreak~ 
able, with a lifetime warranty. It costs $19.00 at 
Wal-Mart or can be ordered through any sporting 
goods store. It would save you its price in a few. 
days. If you have a family, get two or three. 

Most foods cook at 180 degrees or more. We are 
used to boiling, which is 212 degrees, and foods 
do cook faster, the higher the temperature. But if 
time is not important, cooking at a lower tempera- 
ture is even better aS most vitamins are not brok- 
en down. Thus, if you cook at a minimum heat you 
save nutrition. 

A great factor in thermos cooking is the saving 
in the cost of energy. Whereas it would take about 
two hours to cook whole-grain wheat or nearly an 
hour to cook brown rice, thermos cookery takes on- 
ly five minutes to cook anything. So it is indeed 
possible to save as much in energy as you spend on 
the food. You can imagine the convenience of ther~ 
mos cookery in camping, which would save on wood, 
weight of food carried, and no food odors to alert 
bears or enemies. 

‘Thermos cookery is also an advantage to anyone 
living where he is not allowed to cook. There are 
no cooking odors to tip off the landlord. 

First, you need the thermos. Then you need a 
héat source. If you are in a non-cooking room, buy 
a cheap, one burner hotplate from your local Wal- 
Mart, Target, Sears, etc. You'll need a one-quart 
saucepan. You'll also need a special funnel to 
quickly pour the pan's contents into the thermos, 
plus a spoon or fork to help the last of the food 
into the funnel. 

‘To make the funnel, 
ches from a gallon plastic milk container. 


cut off the bottom four in- 
If you 
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dioxide and eleohol the drinkable type) as 
waste products. Unfortunately for those 
‘Tus who like a strong aleobolie drink, it 
Impossible to make beer containing more 
than twenty percent aleobol An aleoholie 
solution of above twenty percent renders 
the yeast eritter dormant. So even adding 
tore dextrose or yeast will aot make your 
beer more potent than 20% aleobol 

Beer yeast ean be found in hobby shops, 
head shops, specialty stores, or large de- 
partment siores that carry homebrewing 
Supplies. { bought mine at Paeifle Pare 
phernalis, 1087 H Street, Arcata, Cali 
fornia 95521. You may also want to check 
{your local library for books on beer 
Taking that may contain listings of otlets 
for beer making supplies 

‘Store the "Canned" beer in a cool place 
and age it. When you are ready to drink it, 
‘carefully pour into another container (lar 
fer than t quart so thatthe head will not 
Fun over) leaving the yeast sediment in 
the eanning jar. This yeast can also be 
tused to bake bread of as a nutritional 
suppliment. If a jar breaks due to too 
‘uch pressure, simply loosen the lids and 
{et out some ofthe "Fiz." This is an advan 
tage of using canning jars rather than 
capped bottle 

‘THINGS TO CONSIDER 

1 any of your equipment used is not 
sterile you may introduce another yeast 
{nto the batch, This may give a foul taste, 
Keep it clean. 

Ttyou use sulfured blackstrap molasses 


{instead of unsulfured the sulfur will kill 
the yeast. 
‘Ifyou question the purity of your water 


most city water is full of chemicals) then 
Duy distilled water or find a fresh moun- 
tain stream. My water comes from a 
spring but I stil boll it to be sure there is 
‘not another yeast besides the one that 
introduce. 

‘This is an easy way to brew your own 
beer. You can make your own malt ex 
tract, by sprouting, roasting, gristing, and 
steeping grain. Make your beer stronger 
or weaker. Experiment with the favor by 
adding wormwood or other herbs. A 
strong tea of sassafrass and sarsparilla 
can be added for a root beer taste. This is 
just a way to begin your study of the “art 
of homebrew." Cheers! 


by Boyd Hil) 

‘An often overlooked method of 
preserving meat isthe old brine pickle that 
treated the "Salt Horse” of the days of 
sailing ships. Meat—particularly beef— 
thus embalmed would keep for many 
years, even in situations of extreme heat 
‘andhumidity. 

‘Today's corned beef resembles sailing 


Aladdin does make wide-mouthed thermos bottles. 


But the wide mouth 


surface area and so doesn't retain 


They would be more convenient. 
as well 


has much more 
the heat 


for cooking. 
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ship beef about as much as a raccoon is like 
ite distant cousin, the Grizzly Bear. When 
dried it could be cut and polished like @ 
rare-grained exotic wood. They even made 
snuff boxes ofthe stuff. 

Tt would be hard to find an oak “harness 
cask” today, and it isn't necessary. From 
your friendly neighborhood fast food 
‘emporium get several of those two-gallon- 
plus plastic bulk mayonnaise jars. 

Get the beef on the lean side (any tough 
‘eut will do fine) in two to four pound 
chunks. Trim off as much fat as possible. 
Stuff the meat into the mayo jar until the 
container is almost filled. 

‘Then make up your pickle brine, 
dissolving enough salt in the water until 
peeled potato will Moat in the solution, For 
‘each gallon, add a quarter ounce (about a 
half teaspoonfull) of saltpeter which, 
among other things, helps keep the beef a 
healthy red color. 

ill the jugs to the top with the brine, 
‘and shake the jug to make sure each piece 
Sf beet to completely surrounded. Then 
force ALL the beef well under the surface, 
and wedge it down with pieces of clean 
wood. This is very important. If the 
smallest amount of meat appears above the 
solution it will go bad, and ruin all the rest 
ofthe beef in the jar. 

‘After a week test the strength of the 
solution with a pivee of peeled potato. If it 
doesn't float, add more extra salty brine 
‘until it does. Keep up this inspection 
‘aystem for the traditional one month and 
‘one day. Make it 88 days and you'll be extra 
tafe: your Salt Horse will keep for years, 
‘and possibly decades. Then top off the jar 
with more brine and serew the lid down 
‘very tight. 

‘Sea cooks used to tow this meat behind 
the ship for twenty four hours to soak out 
the brine. For those not afloat (Salt Horse 
‘was also an old time Army ration) it could 
bbe readied by soaking in lots of fresh 
‘water for 12 hours, and then pouring off 
the water and resoaking for another half 
day. 


MARIGOLDS. — Their virtues 
have been lost sight of, The juice, ora 
strong decoction, with (or without) a 
‘very small portion of spirits of wine, is 
‘arare application for healing lacerations, 
‘bruises, cuts, both pain and bleeding 
being immediately arrested. By its use 
insevere wounds Brysipelasis prevented. 
Te-seldom leaves a cicatrix, or mark, be- 
hind it. Ttbas a tendency to contract 
the mouths of the small arteries, when 
directly cut across, and where they have 
been slit longitudinally. ‘The tincture 
‘may be purchased of the Homapathie 
Chemists, and largely diluted with water, 
itis a firstrate remedy. 
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don't buy milk and can't find an empty container, 
go to your nearest laundromat. You will find, in 
the trash receptacle, an empty gallon bleach bot- 
tle. Use that the same as the milk container but 
wash it until there is no more bleach odor. 

‘The first step in thermos cookery is to £i11 
the thermos with water up to the point reached by 
the stopper. Empty the water into the saucepan and 
make a scratch or other indelible mark at the wat- 
er‘s surface inside the saucepan. This will allow 
you to put just enough vater in the saucepan, as 
too much will leave food out and too little will 
give you less cooking water. 

Just to test how the cooker works, start with 
four ounces of wheat. You don't need to buy 50 1b. 
You can buy two 1b from your health food store for 
about 80 cents. This would give you eight meals at 
10 cents each. 

In the evening, put four ounces in your sauce~ 
pan, plus a half-teaspoon of salt to prevent 
flatness, even if you intend to sweeten it. Fill 
to the mark with water. (If you have hot water, 
let the tap run until it is hottest. Tests have 
shown that less energy is used in using hot tap 
water than in boiling from cold). Bring the con- 
tents to a rolling boil, stirring all the while. 
‘This will take from three to five minutes. 

‘Then, quickly, but carefully swirl and pour the 
contents into the funnel and help any lagging mat~ 
ter from the pan to the funnel and into the ther- 
mos. Cap firmly but not tightly, shake and lay the 
thermos on its side, to keep the contents even. 

Next morning open the thermos and pour its con- 
tents into the saucepan. With four ounces of dry 
Wheat you'll now have at least 3/4 1b. of cooked 
Wheat and about a pint of vitamin and mineral en- 
riched water. It has a pleasant taste. Drink it. 

You can now put milk and sweetener on it or 
margarine, salt and pepper, etc. If you can eat 
the whole 3/4 of a pound you'll be surprised at how 
energetic you feel for the next several hours. An 
added bonus is its high fiber content. 

Having tried the four ounce portion you might 
next use eight ounces. This will absorb most of 
the water. It's unlikely that you could eat a 
pound and a half of cooked whole-grain wheat. You 
can either divide it and eat the other half for 
supper or if you're a family man, make it the fam- 
ily breakfast food to replace the expensive brand. 

If you have children, get them into the act by 
fantasizing they are Rangers on a jungle patrol. 

For lunch, prepare a few ounces of hamburger 
or other meat chopped finely, plus chopped pota- 
toes and other vegetables the night before. After 
breakfast put these and the right amount of water 
in the saucepan and prepare as usual. At lunchtime 
you'll have a quart of really delicious stew. 
Since nothing leaves the thermos in cooking, as 
contrasted to the flavor leaving stew cooking on 
the stove, you can understand the better tasting, 
higher vitamin content of thermos stew. 
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Table Salt Prevents Burning of Jam 


IN cooking marwialades, jams, oF heavy 
de wih require lon fee for 


and revent dice eo 
ait ‘eam be used over 


‘itecfons however: do,not use af 
ee are ran for tv Joby beange i wel 
wan tou 


Min a srt tiie=tit Sibley 


SNAILS ARE EDIBLE 


‘The common garden snail, a pest, is 
good food. They were brought over here 
to raise for food and got loose and spread. 
iter a rain they are all over the place and 
pounds can be picked up around any kind 
of garden. You ean attract oodles of snails 
by pressing a shallow pan into the soil and 
filing it with beer. Then place a large 
piece of cardboard over the pan, held a 
couple of inches over it by two two by 
fours to provide shade. In the morning you 
collect the drunken snails, 

Put the snails in plastic ined box with 
‘ cover and feed them cornmeal. You ean 
also feed them the leaves you find them 
‘eating but cornmeal is more convenient. 

Unless insecticides have been used they 


are probably safe to eat right away. "To be 
fer them ox cornea fort east 3 

Tm ot sure ofthe procedure for raisin 
the ollpring to edible size but if you 
really want to go into i commercially Tim 
Sure your library wil have books desert 
ing the garden snail's ite eel 

Before preparing them for eating. let 
them go another 24 hours without foed so 
their systems willbe cleaned out, Then 
Arop them nt boiling water or about five 
minutes. Then spread the openings with 
garlic butter. You can easiy pick ou the 
Snails with a small fork o toothpick 

Tha restaurant they ar called escargot 
and are a delicacy. . : 


SNAILS NOW GROWN ON GERMAN FARM 
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Lunch and possibly supper shouldn't cost you 
more than 25 cents if you study the article on the 
dehydrator. Jerky and dried vegetable stew is good 
and costs little. 

‘The brown rice dishes could also be either main 
course or desert. Brown rice has a much greater 
swelling factor than wheat so four ouncés of rice 
will pretty much fi11 the thermos. You can put 
vegetables and meat in it to cook or try a favor- 
ite of mine. It is four oz. brown rice, 9 centss 
one oz, powdered milk, 10 cents in large box; tvo 
oz. raisins, 22 cents; one teaspoon of salt, some 
cinnamon and four saccharine tablets. Cook over- 
night. This is 46 cents for 1 1/2 1b. of desert 

With some experimenting you can become an ex~ 
pert in thermos cookery. If you are single and 
Live alone you could, concievably, eat nothing 
except what you cooked in a thermos, But if you 
are married, and especially if you have children, 
don't push it. Even with the economy of this sys- 
tem, it's not worth alienating your family. If 
your wife doesn't like it, challenge her to make 
the food tastier and think up some thermos recep- 
ies. You might also tell her the advantages of 
thermos cookery. 

For one thing, she'd spend much less time in 
the kitchen, What with the expected brovnouts she 
could do ali the cooking in five, ten, fifteen 
minutes, depending on how many thermos bottles 
she used. Another important factor is that, espec- 
ially during the heat waves, the home wouldn't 
suffer the added heat from the kitchen. This would 
also cut down on the air conditioning costs. 

A tip you may not. have known is that the pilot 
light in a gas stove not only raises the tempera- 
ture in the kitchen but also accounts for a fourth 
of all the gas burned in the stove. Matches are 
much cheaper. Turn the pilot light off. 

Be sure to get SURVIVOR Vol. 1 for a full 
course on inexpensive but tasty and nourishing 
food, plus sprouting for green vegetables, soy 
milk, tofu, etc. 
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Popular Science 1994 


; 7 A svALL farm not, far 
tom Bein Germany, ps 
dlsim to. being. the 0 
plc ute France wie 
these land-going mollusks 
hte raised for food Bush- 
ai ‘of the. shelhcovered 
reatures are shipped from 
this establishment to Ger- 
man and French market, 
there they are considered 
2 table delicacy. Because 
ine wanderings cover an 
dea surprisingly lage, the 
Snails on the German farm 
ae confined by miniature 
wire ences like the one 
Seen enclosing the feld in 
the photograph at lett 


” oe Pa 
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DRYING - ONE OF THE OLDEST 
METHODS TO PRESERVE FOOD 
COOPERATIVE EXTENSION SERVICE 


‘pray of Amar Dion af Aart ad. 5. Daprmert a! 


‘avenue, Cooperating 


For thousands of years, people have dried many foods to preserve them for leaner times. Preser 


{ng seasonal foods by drying is still useful and convenient, and 


Conserving storage space. 


has the added advantage of 


How does drying preserve food? Basically, sufficient moisture is removed from a food material to 
prevent its decay: water content of properly dried food can vary from 5 percent to 25 percent, 


Inthot, dry climates, food will be reduced in 2 few days to a moisture level that preserves them. 


Imany climate, however, you can 


‘sutslectory drying conditions ata moderate expense by 


‘ting ortifieal heat and cieulating ar over the food, 


‘This publi 
drying. Then, i ells you how tory them 


tion tells how to prepare vegetables and how to prepare and pretreat fruits for 


‘Your own kitchen oven (you need drying rays, an oven thermometer, and a small fan) 


‘in a portable vegetable dehydrator (see appendix for instructions on how to construct = 


aldrat vegetable dehydrator, oF see Oregon State Univesity circular 855, also included 
here, for instructions an how to construct an electric food dehydrator) 


‘ein the sun (you need the drying trays, temperatures over 98° F, and low relative humidity) 


VEGE 
PRE-ORYING TREATMENT 
Select your vegetables carefully. IF they ore 
‘ot fresh and are not in prime condition for 
cooking, they ate not suitable for drying 
Vegetabies not listed in table 1 ean be safely 
died, but quality will be sacrificed. Vege 


tables should be washed and prepared on the 
same day they are harvested. (See table I.) 


Blanching 


Blanching isthe process of heating vegetables 
sullicently to inactivate eneymes. Eneymes 
fre the biological catalysts that facilitate 
‘herieal reactions is living tissue. I cetain 
enzymes are pot inactivated, they will couse 
olor and Mavor to deteriorate during dying 
‘and storage. Blanched vegetables, when die, 
will have better flavor and color than un 
blanched ones. You may blanch with hot 
‘water of with steam, Water blanching usually 
results In-more Teaching of vegetable solids, 
but it takes less time than steam blanching 
Under kitchen conditions, 


With steam, You need a kettle with a tight 
fitting lid to use ae a steaming container. 2 
colander, wire basket, of sieve that wil fi 
the kettle, Add 1% 102 Inches of water to the 
Seamer, and heat to boiling Place the colan 
der, basket, oF sieve containing lootely packed 
‘vegetables into the steamer and leave unl the 
‘vegetables are heated through and wilted, See 
table 1 for recommended: blanching times 
“Test by cutting through a piece of food. 1 
sufficiently blanched, it should appear cooked 
translucent) nearly tothe center, 


‘With water. Use only enough water to cover 
the product. Bring the water tO 3 boil and 


cies ae included for died food specaties—fruit 


TABLES 


thers, beet jerky. salmon jerky. 


‘radually stir in the vegetable, following the 
directions in table 1. Reuse te same water 
for additional fots wien blanching the same 
vegetable, adding new water as necessery. 
Keep the lid on the kettle while blanching. 


DRY THE VEGETABLES 


Drying in the kitchen oven oF In a dehydrator 
ia recommended; however, sun drying may be 
‘used under proper conditions 


1. Trays must be at least 1% inches nar 
rower than the inside of the oven to 
iilow for air eieulation, Allow at last 
2s inches between trays and 3 inches of 
{ee space at the top of the oven. Cheese 
‘loth maybe spread over the trays 
{under the food! to prevent small pieces 
from taling between the Hts 

2 Load two to four ways with no more 
than 4 t0 6 pounds of prepared vege 
{ables distributed among them. Vege 
table pieces should be in a singe layer 
More than one kind of wagetabe can be 
dried at the same time. Strong sneling 
Vegetables should be dried separately 

3, Place an accurate and easily read thermo 
eter on the top tray toward the Back 

44, Preheat the oven to 160° F (71" C), and 
then 30 the loaded trays. Prop the door 
‘pen at least & Inches. 

5. Place a fan outside the oven in such 2 
position that ai is directed through the 
‘pening and across the oven. Change the 
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position of the fan frequently during 

‘eying to vary the circulation of ait. 

sinain the temperature at 140" F(60" 

CC. It takes less heat to Keep the temper: 

ature at 140" F os drying progresses, s0 

‘watch the temperature carefully toward 

the end ofthe drying, 

7. Examine the vegetables often, and turn 
the ays Irequenty. At the start of the 
‘rying process there is little danger of 
‘eorching, but when nearly dry, the 
product may scorch easly. Even sight 
Scorching destroys the flavor and may 
ower the nutritive value, so be careful not 
to allow the temperature to rise above 
140" F, especially during the fatter stage 
of drying. 


8. Consult table for correct drying periods. 


6 


NOTE: Tests for dryness will come with 
‘experience. The approximate drying times 
merely a guide to judging proper dryness. 
Vegetables should contain from 2 t0 8 per 
cent moisture after dying, 


In. vegetable dehydrator 
Dehydrators are made from scrap lumber and 
‘ther readily available materials (see appen- 
ices. 

1. The naturaraft dehydrator will hold 7 
to 9 pounds of prepared leaty vegetables 
fF about 14 pounds of noneaty vege 
tables. The electric food dehydrator wil 
Dccommodate approximately 18 pounds 


{or drying small pieces. Different kinds 
‘of vepetables may be dried at the same 
time. Strongssmelling vegetables should 
be dried separately, 

heat dehydrator to 160° F 

nthe natural-dratt dehydrator, place 
the trays of prepared vegetables with the 
top tray nearly touching the door and 
the second tray nearly touching the rear 
‘wall Alternate the other trays in asim 
ilar way. This arrangement forms the 
‘channel which forces the air evenly over 
all the trays. From one to seven trays 
may be used. (The construction of the 
electric f00d dehydrator provides even 
bir flow) 

Place an accurate, easly read thermo: 
‘meter on the bottom tray 


5. After the ways ate placed in the de- 
hnydrator, the temperature wil drop, 
Bring the temperature ua to 140° F to 
complete the drying, 

Examine the vegetables from time to 
time (1% t0 2 hour intervals, depending 
fon the vegetable). To get unitorm drying 
inthe natural diaft gehyurator, rotate 
the trays: if necessory, turn the product, 

2. At the start of the drying process there i 

Tine danger of scorching, but when 


2 
3 
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early dry, the vegetables scorch easly. 
Even slight scorching destroys the flavor 
and may lower the nutritive value, 30 be 
tareful not to allow the temperature to 
rise above 140° F, especially duting the 
Tater stage of drying. 

Be sure to place the naturak daft dehy 
rator in well ventilated room, so that 
the water vapor will be cartied away. 

9, The time for drying varies according to 
type of vegetable, size of pieces and 

{oad on the tay. The time at 140" F 

tually ranges feom 6 t0 16 hours (see 

table 

Be sure to cool the mat 

ing for dryness. 

11. After. food has finished dying, and 
‘denydrator has cooled, trays may be 


10. before tet: 


‘leaned with hot, soapy sate, then 
Finsed, and dred 

Inthe sun 

Drying inthe sun is unpredictable unless 


temperatures te over 100" F, and the relative 
humidity is Tow. IY the temperature #109 
low, numidity 100 high, oF both, spoilage 
{souring oF molding) wal occur before dying 
is achieved, 


Place the prepared vegetables on clean trays 
2 Tor dehydrator drying and cover the trays 
with cheesecloth to guard against insects. The 
trays should not be stacked for sun dryin 
‘The cheesseloth should be raised above the 
trays s0 that it does not contact the prod. 
but be sure to protect the sides aginst In 
sects. Such a cover wil slow the drying proc 
os 

‘Turn the vegetables once a day to faiitate 
tying. {f the temperature at night & more 
than 20° F lower than daytime temperature, 
place the trays under shelter. It wil probably 
take 3 10 4 days to complete deving. depend 
ing upon partile sae, av temperature. and 
type at product 


PACKAGING 


Dehydrated vegetables ate feee from insect 
Infestation hen “remaved trom the dehy 
trator or oven, However, they ate immed 
tly susceptible to contamination and should 
bbe packaged as soon as they are cool. Use dey 
scalded, intact pool eantainers such at home 
canning jars ith well-fiting lds, Coffee eae 
‘may be used if the dried vegetables are fist 
placed in a plastic bag. The vegetables should 
be packed into the container as tightly 3¢ 
possible without crushing, 

Despite precautions, sum died vegetables may 
be contaminated by insects. Therefore, the 
Dackoged dried vegetables should be placed in 
the home freezer for 48 hours to kill any 
possible insects or their eg. Containers and 
Storage areas should also he rodent prot 


STORAGE 
Containers of dried eget 


les should be 


Carrots, onions, and eabbages deteriorate at 


‘00d after a year’s storage, 


NUTRITIONAL CHANGES IN VEGETABLES 
‘DURING DRYING 


Fresh vegetables provide man with bulk, 
energy, minerals, and vitamins. Bulk is pro 
vided by the indigestibie fiber, and energy 
Drovided by the starch, sugar and fat. Neither 
bulk nor energy is affected by the drying 
proces. 

During blanching, 2 portion of the minerals 
and vitamins i lost by leaching, the amount 
‘depending upon the cae exercised in Blanch 
ng, To keep leaching to a minimum, blanch 
‘only as long s required. Oo not under blanch, 
however, because the enzymes will not be 
inactivated, and the dried vegetables wil be of 
inferior quality. Even though some nutrient 
losses during drying are unavoidable, a tasty, 
1 well at 0 wholesome product can still be 


COOKING DRIED VEGETABLES 


Water removed during drying must be re 
placed either by soaking, cooking, or a 
‘combination of both. Root, stem, and seed 
vegetables should be soaked for % to 2 hours 
in sufficient cold water to keep them covered. 
‘Atter soaking, simener until tender, allowing 
‘excess water to evaporate. 


Greens, cabbage, and tomatoes do not need 10 
be soaked. Simoly add sufficient water to 
Keep them covered, and simmer until tender. 


Many vegetables lose ther fesh flavor during 
‘drying. For this reason, flavorings such at 
basil, garlic, onions, and chil sauce may be 
‘added during cooking to improve flavor. 


Dehydrated vegetables ave usually not used os 
‘cooked side dishes. They are best when used 
| Ingredients for soups, casseroles, sauces, 
stuffings, and stews. Various combinations of 
ied vegetables may be used, but caution 
‘Should Be exercised not to add too much 
‘ried onion or gate. 


FRUITS 


Drying does not improve the quality of fut. 
For thi reason, use only fully ripened fruit t 
it is not suitable for eating fresh, iti not 
suitable for drying. 
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PRE-DRYING TREATMENT 


Sort and discard defective fruits. Wath, pt, 
‘nd halve when necessary (as. with stone 
fruits Most fruit must be treated (immed 
ately before drying) to maintain an appetizing 


fur fumes) is not only easy, it effectively 
‘maintains the quality and the nutrients of 
{ood during drying and storage. 

‘Some fruits to be dried whole may be dipped 
in a lye solution to make them dry faster, 
(See table 2) 


‘Sultering: materials you need 
‘Trays, slated, wooden. Do not use aluminum 
‘or galvanized screening materia, as sulfur 
fumes corrode most metals. It wooden, 
slatted trays are not available, wooden 
from lug boxes may be used, 


Toreed spools, wooden or plastic (but not 
styrofoam) or small, wooden locks. Place at 
comers of trays to stack them 1% inches 
sport, 


Box, heavy cardboard oF wooden (no cracks 
‘or openings). Must be large enough to place 
‘over stacked trays with 1 t0 1% inches 10 
spare between the trays and the inside of the 
box. Box should ako be large enough to 
‘ecommodate the container of burning sulfur 
‘Under the stacked toys. 

Fire bricks to rae the stock of trays high 
‘enough off the ground to accommodate the 
‘container of burning sulfur. 

Sulfur. Use elemental sulfur alto called Sultur 
Flowers (USP. standard) or flowers of sultu. 
{1 is fre of impurities, burns readily, and may 
be purchased at most pharmacies. Sulfur pre- 
parations for garden dusting may be used /f 
they are 95 percent sulfur with only 6 percent 
impurities. However, these preparations are 
‘more difficult to ignite and may require the 
se of a torch to get them started. This sulfur 
may be purchased at a nursery, garden supply 
shop, oF a feed supply store, 


‘Clean, metal container to hold the sulfur. For 
‘small amounts of fruit, a T-paund coffee can 
‘or an aluminum pie tin will be large enough 


‘And how you do it: 


Alvays suitor outdoors away trom close 

‘contact with plants, shrubs, and tees. Consult 

‘able 2. for correct sulfuring periods for 

ifterent trite. 

1. Spread fruits in a single layer, pit cavity 
Side or cut surfaces up, on trays, Ploces 
‘Should not touch each other. 


2 Stock trays 1% inches spar, separated, 
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‘by spools placed atthe corners. 


3. Cover the stacked trays with the box 
‘Moke a slash at the bottom of the box 
{and another slash at the upper edge of 
the opposite side (as shown in the drawe 
Ing. Open slashes when necessary. to 
permit circulation of sulfur fumes. 

4, Meanute the sulfur and place it in the 
container. The amount used vaties with 
the length of time the fruit it 4 be sul 
fured, weight of the fruit, and the 
dimensions of the box. Generally, f You 
te using 2 cardboard box to cover the 
trays, you will need to use tablespoon, 
of sulfur per pound of fruit (weight 
before drying). you have constructed» 
‘more airtight sulfuring box from wood, 
You only need to use 1% teaspaons of 
fulfur pee pound of fruit. (A stack of 
four ways holds about 40 pounds of 
‘ruit.) Sutur fumes do the work, not the 
burning, Sulfuring is complete when 
fruit spears bright and glistening. and 9 
small amount of juice appears in the pit 
‘ewity. 

“The burning time of sulfur wil vary with 
the ventilation, shape of container, and 
weather conditions 

5, Place the can of sulfur under the box 
near the lower opening and light the 
Sulfur, Because of the heat resulting 
from the buring sulfur, space is neces: 
sary between the sulfur and the sides of 
the box, and between the sulfur and 
the fire tray. Do not leave bumed 
matches in the container. 


6. Immediately lower the box over the 
stack, and seal the bottom edges with 
fir. Start timing 

77. When sulfur is buening well, close open: 
ings in box 


Blanching 


Blanching a 9 predrving treatment gives a 
arker, less Mavortul, and less nutritious 
product than does sulfuring. Blanching also 
produces 2 slightly cooked flavor, particularly 
with pears, cling peaches, and apricots. With 
tither steam or water blanching, the skins 
may looren enough to peel off, and the frit 
is sometimes soft and difficult to handle, The 
sing on freestone peaches, for example, may 
te slipped off easily after blanching. (In com 
mercial operations skins usually are not te 
moved.) Peeled truit may stick to the drying 


‘With steam. Blanch in 2 colander o strainer in 
2 doubleboiler type of arrangement. (See 
table 2 for preparation of truit) 


‘With water. When water blanching, do not cut 
fruit. Place whole in enough boiling water to 
‘cover them (see table 2 for length of time). 
‘To each quart of water, add % cup of lemon 
juice oF 1 tablespoon lemon juice and 1 table 
spoon aecorbic acid. (Five tablet of vitamin 
C1" gram potency—may be substituted for 
the 1 tablewpoon ascorbic seid. Crush Before 
ding to water.) 


(Gut and pit fruit after blanching. 


Dipping fruit ina lye solution 
Some whole fruits (see table 2) may be 
dioped in 2 lye solution to make them dry 
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faster. Place 2 level tablespoons of Iye in 1 
gallon of cold water. Stir with 2 wooden 
Spoon oF clean stick. Bring to a bol. Dip the 
fruit in the boiling solution (being careful to 
avoid spattering) for 5 to 30 seconds, depend: 
ing on the toughness of the skins andthe size 
‘of the fruit. The dipping should be tong 
fenough 10 form many small cracks in the skin 
‘hen the fruit fe washed. Ringe the fruit chor 
‘oughly sn cold woter to remove all traces of 
Wye 


‘To dispose ofa ye solution 
Pour it carefully down the sink drain. Rinse 
the sink and utensil with large amounts of 
‘cold water. Or, pour the ie solution earfully 
Jinto the toilet bowl and flush several times. 


CAUTION: Lye attacks most metals and 
‘con couse serious burns to the body. Use 
rubber glover when handling. If tye con 
toets the skin, wash immediately with 


Under no circumstances should the Ive 
solution come into contact with any 
metal other thon stainless steel. Lye in 
‘contact with any metal that is not stain 
fess wil form salts that will change the 
flavor and color of the fruit and intro 
‘duce # health hazard. Enamelware may 
be used if it has no chips oF cracks, 


DRYING, PACKAGING, AND STORAGE 


Drying fruits isnot very different {rom drying 
vegetables. You may dry fruits inthe oven, in 
the sun, oF ina dehydrator you build yourselt 
with the directions provided in this publice: 
tion, These methods are described on pages 
90 12 nd 16 t0 20. 


However, oven drying is not recommended 
for sulfured fruits because of tho objection: 
able odor of the sulfur fumes. 


Packaging dried fruits is also similar 10 pack 
ging dred vegetables. Follow the suggestions 
given in this publication for vegetables. on 
ave 3. 

NOTE: Sulfuring does not prevent insect 
Infestations, s0 pack the dried producti 
‘mediately just 2s you would unsulfured fruit 


Another point to remember with sultured 
fruit: Do not ure metal lids unless a ceo: 
‘Bhane of polyethelene sheet is placed under 
‘the lid to prevent sulfur fumes from reacting 
swith the fd 


‘Storing in plastic bags, tightly sealed, wil help 
keep the original fruit color, 


SOME DRIED FOOD 
SPECIALTIES 
FRUIT LEATHERS. 


Sometimes called trait rolls of fruit tales, 
these “leathers” can be eaten as is, or they 
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an be made into a beverage by adding 5 parts 
fof water to 1 part leather in food blender. 
“They can also be used in pe filing, in cook: 
ing, and as a topping for dessert. 

Any type of fruit can be used: apricots, 
2pples, grapes, berries, pineapple, oranges. 
Peers, peaches, tomatoes, plums, twopial 
fruits, and others. 

‘Not usually suitable are grapefruit, lemons, 
persimmons, and rhubarb-without certain 
‘modifications. 


Preparation 

1. Select ripe or overripe fui 

2, Remove stones o pits from fruit. Seeds of 
berries or grapes need not be removed. Peel 
‘oF not, depending upon individual preter: 

3, Cut fruit into ehunks and place it in 9 Food 
‘hopper oF mechanical blender. 

4.To_ yellow oF lighteolored frit, add 1 
tablespoon of lemon or lime juice (2 table: 
spoons of Meyer varety lemon juice) for 
‘ach quart of fut 

5. Chop, grind, oF bland until thick puree is 
formed, 

6. Add 2 tablespoons of sugar per quart to 
‘orange and pineapple pulp. (Additional 
Sugar not needed for other fruits.) 

7. Line a cookie sheet or similar fat tay with 
furan, cooted saran, or waxed paper, Make 
fure that the cookie sheet or tray has an 
fede to prevent spilloge of the puree, 

8, Pour the puree onto the sheet or tray about 
inch deep. Distribute evenly by tilting 
the tray; do” not use a spatula or kif 
When all spaces are covered, the right 
mount of puree has been applied. 


‘Sun drying 


“This will take from two to thee days depend 
ing upon temperature and humidity. Test 
frequently for dryness. 


1H the weather is hot (above 85° F) and dey 

less than 60 percent relative humidity, the 
teays can be ploced In direct sunlight of be 
hind 9 pane of glass or plexiglass to concen- 
trate the heat. Cover or bring inside at night 
the nighttime temperatures vary more than 
20° F trom daytime temperatures oF if fog or 
humidity is common at night 


Oven drying 
Set oven at lowest setting (140°). Place the 
sheets or trays in the oven and leave the oven 
door cracked open2 to 6 inches, depending 
fon the oven door, The fruit eather will be 
tid in 4 105 hours 


Dehydrator drying 


Place sheets or trays in the dehydrator. Set 
temperature conttol at 140° F, Dry for4 195 
hours and test for dryness. 


“esting for dryness 
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Properly dried fruit leather will be sticky t0 
‘the touch, but wil be easly peeled from the 
‘ran, coated tron, Or waxed paper. Lift the 
fedge which will adhere tightly to the surfoce, 
‘2nd peel it ack about an inch, If it peels 
Feadily its property died. 


Storage 

After loosening the edge and peeling it back 

baat an inch, roll the Soran, costed S2ran, oF 

‘waxed paper and the died leather in one 

piece in 3 loose rol 

‘The dried fruit ol! can be stored for years in 

the trezer, for_months in the refrigerator, 

tnd for up to 30 weeks at room temperature 

00" Fores. 

BEEF JERKY 

Preparation 

1. Slice § pounds lean beet (flank steak or 
Similar cu) into strips % to Ys inch thik, 1 
10 1% inches wide, and 4 t0 12 inches long 
Cut with grain of met; remove the fa. 

2. Lay out ina single layer on 2 smooth clean 
surfoce (use cutting booed, counter, bread 
board or cookie sheet, Wash wooden su 
fe after use.) 

‘3.11 smoke flavor is desied, brush each strip 
‘of meat with Ys teaspoon liquid smoke in 2 
Uublespoons water. Sprinkle strips Iiberalty 
‘with sft on both sides Add pepper t tate 
{and garlic salt or powder if desired. 


4. Place strips, layer on layer, in a large 
wooden bow! of crock and place 8 plate 
witha weight on top. 

5. Let stand for 610 12 hours, 


16. Remove strips and blot dry with clean 
oper toweling. 

Other Mhvors. Instead of the gulicamoke 
treatment, you may brush or marinate the 
sirips Before drying in such mixtures aster 
‘yaki saues, sweet and sour sauce, Soy sauce, 
hot chill sauce, or Worcestershire sauceor 
Combinations of these according to. Your 
choice 


Oven deving 

Remove racks trom oven and stretch meat 
strips across the racks. Allow the ees ofthe 
‘meat strips to touch, but not overlap. Leave 
‘enough space free on the racks for air to 
irculat in the oven. 


Set the temperature at 140" F and tet strips 


fry for about 11 hours. Check early in the 
drying process for excesive drip. This drip 
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‘can be caught on aluminum foll on a rack 
placed near the bottom of the oven, Lower 
{he temperature of the oven until it feels 
‘warm, bat does not cook the meat. 


Keeping the oven door ajar wil facilitate dry- 
ing, af will the Use ofan electric fon placed in 
front of the open oven door. 


Dehydrator drying 


Follow instructions 2 you would for fruit or 
vegetables 


‘Air or sun drying 


‘An open barbecue with a grill suspended over 
‘the chateoal container—or a comparable ar 
‘rangement may be used for this method, 


Line the bottom of the barbecue with alumi- 
hum foll to reflect the sun. Stretch strips of 
‘meat over the gril, Place in the sun and allow 
the meat 10 dry for 4 to 6 days, depending 
‘upon the temperature, your storage method, 
‘2nd how long you intend to store it. If the 
rights “are cool, place the barbecue under 
‘cover (for example, in the garage) at night t0 
fedsce condensation of moisture on the meat. 
IW the barbecue has a cover, you may use this. 
“The strips of meat can aso be strung on wie, 
fishing line, or strong, thin string. Insert 
‘small button between ‘each strip to prevent 
touching 

Pisce in a sunny area and dry for several days. 
Jerky is property dry when itis chewy and, 
leathery. If brittle, it 1s 109 ry. 


Storage 


Finished jerky canbe stored at room temper 
ture in airtight containers, if the jerky fs dry 
enough. With moister jerky, It ean be placed 
‘in plastic bags and frozen, 1 there is too 
‘much moisture i wil become moldy. H fat is 
‘xcemve, it will turn rancid more rapidly. 


SALMON JERKY 


‘Slice solmon filets iato thin strips 
2 dish or enamelied pan using 2 tablespoons 
Salt per pound, Place ino rerigrator for 12 
hours. Remove trom the relrigerator, and 
place strips on a rack in the oven to dry. Set 
the oven to 140" F and allow to dehydrate 
for 3 to 5 hours. 

‘The salmon strips may also be dried in the sun 
‘or on the barbecue (see jerky recipe). This 
Drocess takes about 3 days. The meat should 
be brought in at night 10 prevent moisture 
“condensation, 


HOW TO CONSTRUCT A NATURAL-DRAFT 
DEHYDRATOR FOR HOME USE. 


This 4foot high wooden box is especially 
esigned to be placed over a central heat 
source that dehydrates vegetables 2s a means. 
{to preserve them. About 7 t0 9 pounds of 
Drepared leafy vegetables or about 14 pounds 
of non-leafy vegetables, arranged on slated, 
removable trays, ae dried with hot ar thats 
Circulated evenly with the helo of a heat 


spreader (sheet iron) suspended trom inside 
‘the top of the box. (See drawings, pages 11 
and 12) 


i 


. Sry wood that is free from pitch. 
Piywood or other types of composition board 
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may be used, but do not use yellow pine 


Stainless steel hardware cloth (often available 
only in large amounts) may be used for tray 
bottoms instead of wooden slats. 


Do not use galvanized screen; it will impart 3 
‘metalic teste, discolor the vegetables, and 
‘may be toxic (poisonous) when acid foods are 
rie, 


Side ports, Four picces — 1" 2" 4 


Framing for Four pieces ~ 1" x2" x 48", 

‘side panels, and two pieces ~ 1" x2" x 
27" (actual dimensions are 
314" x 112") 


Front braces, Two pieces ~ 1" x 2" x 
18-3/4" (actual dimensions 
are 3/8" 1-1/2") 


Sides, back, One sheet ~ 3/8" x 8° 


‘td door. plywood rs nt nt tt et Sc 3 ht tg at ed 
Shonen 
Tey amar se ponseinais wd: 4 eee te ter ah wth bot 
factual dimension ae soar, messring trom the tom. Use eight 1-1/2" 
Seale" 2) top of one runway tothe rs, Uni tnd 
eae fet with crv that itean be 
Tay rane, Us nonings wos: 2 “uae fr soap. 
places ~ 1/2" x 1" x Rear wall. Cut plywood 18" x 48” and 
{octal dimensions are asa’ co aide panels wan 009% Cut plywood 18" x 44 
vanaie xe) Savieeen Fosten fo ront wih hinges 
ted Nook. Peon doo so 
‘Try bottoms, Wooden sat Front ot dyer. Fasten rot braces between that i oh wh top of 
Dien 2 Side. panas-ove of them yer and atch Itt left 
Sale set ardvare th wit op of dryer ond Sie poe! with hinges, The 


cloth, 1/8" of 1/4" mes, 
cut to fit toys 

Hardware, One small door hook, two 
hinges, 2-1/2" sae: 1/2" 
and long nals for trays 
eight 2-1/2" No.8 fat 
wood screws; 16 1-1/2" 
No, 8 flat head wood 


Heat source, An electric o gas heater — 
‘or electric oF gat plate 
(1,100 watt) 


‘Sheet metal, 16-gauge or thicker, 12" x 1 
‘plus four pieces of wire 8” 
long and four serew eves 
for hanging heat spreader 


Construction (See drawings, pages 11. and 
12) 

Sides. Cut two pieces 30” x 48" 
from plywood. Nail and 
glue 1" x 2" boards along 
the top and sides. 


‘Tray runways, To each sid, ail one tray 
runway of 1" x 30", 5 
from the top, Place remain- 
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‘open space at bottom pro- 
ies the ai intake. 
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Top. Cut two pieces of plywood 
18" x 25:3/4" and 18" x 
4" Fasten large piece 10 
back and top edge of dryer 
with 11/2" screws. Fasten 
smaller piece across the top 
at the front leaving 3" slot 
between the two top pieces 
to let the moist air escape, 


Tem. Cut 28 pieces of lumber, 
2" x 1" x 24". Cut 28 
pleces 1/2" 1" x 13:74 
for frames. For each ta 
place two pieces of each 
ength together to form a 
rectangle to measure 
18-1/4"" x 24" overall 
‘Space and neil 12-1/4" by 
1-1/2" x 15:1/4" slats on, 


this frame, Nail four similar 1 
ptlanbeenfian Bt < 
tee! hardware “Rg Nee 


stain 


cloth is used, tack It in 
place on the tay Farnese 


Host spreader. On sides of dehydrator, in 
side, locate serew eyes $0 


that you ean suspend heat 
Spreader to Pang’ 2” above trot sem ati ont i ons hl nw mr et cad de a ny. 


— HPR ERR NOR LOT HNP PORNO 


GUARD AGAINST FIRE ‘than rin Vi 


it tare or unprotected sete col satormanancers een 
te te sage of eae neo er 

tr nae seat wth een bow Pace 
So meron bow 8 met pes ont 
ie 


Heat spreeder ‘rwtetn gece | catherine nen se, 
(On the inside of the top, use wire and screw 
tyes to suspend the heat spreader 2” above 
the heat source for ai circulation. sewn 


How To Build a Portable 
Electric Food Dehydrator 


Dale E.Kirk 
Aypcnltaral Enginrer, Oregon Stote University 


A sell detratr che ed in the home to} 
preserve many tyes af lets, blanched vegetaen, 
Tests and its dnd to make specialty omfectioe| 
Fro fresh, natal pric pa 


The dehudrator shown in Figure 1 and de 
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sche the sawing Figure ® ponies 
Safety suace: which at soso 
er rgprectnntty U8 poeth f sky ment 
Product The neeiaity Nat Ike exaport 

fmownre ty supe ty stad Reha 
Bc ae ecient ad seats a 
tng ehivets Aw hinch tranell ape cet 
Gh can fe we for ae ication, ot Binch | 
Plover ote abcs crest aw yah 
prchore frm an etd spp hue 


“The dehydrator on ced bev ray 0 
tu Wt apres ony wo oreo wor ing 
frais Wich pyenod ted eich pp weed 
Sipe The necessaty Tamora elected pe 
Besa hen in Figure 3 Comstction cae 
foe with a hand sss coping saw or snmp 
Save, dail, cutee: sede, al fe A 
‘vie tape nerd for meserements 

“The diyag aye may he elt of sco sa 
or metal esis We recommend, however, that yo 
fuse fae sr wind rer 
lr geet aps They are light weigh. sory 
‘ay hora tnd reve theta of meh 
the move dfcat conatrston 


Cansouction Materials 
owl ret thew mater bo 

Ata ever 

1 sbet of inch 468 fot, AAC eater hwnd 

8 oot pieces of Uy sc inal (85 och 

eit) so or 

sinc fa 

1 set of 8 slain sree ( 
Toh 19, 103 «17% 10k 1 
Inches 

1 pair of 2c, etal ttt ges 

1 bal ea or equivalent doe latch 

1 porcelain prface-mount chats 

9 TB-watt ight bulbs 

15 feet of abestn-covened #14 copper wire 

6 Feet of #14 wie extension cord with male pg 

1 inch length of heasy-daty hawseoht abn 
nur Yl weap 

116 Tnch No 8 athend wood screws (nas amd 
ine nay he sel teal) 

18 Snch x No, Trae wood sheeted 

1 AOamp-capacity thermostat, 10140" F apy 
mate range 

1 ch electrical sone athty box with Blank 


the de 


trays 185.4 
ul 8 9 158 


os fitngs 


2 al tity fs sn 
2 wine vis 


uti ad Aes 

"The coting nar a ages how al 
‘ofthe enghplswood pees can he ot fom the 
Single 4 fad sect oul mon tc: 
{oy mee fm the ace 
sien: Mlowance fr bel te ae be 
tone occa pres 

Eur the pean section to sie and he x4 


tps the lege alow. ‘Thew wesc the 
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rere 


rer 


SLE pe 5 swe io igure 
‘Neca tthe poem soe sa Fst 
tothe hes shown Figane & Pate later 


te conte ie othe pel sch. Com 
thearte tat pst the sllre seem the sak 
atoll thegontaton ot 
Ta ake puvel The yeti screws on Bbc 
fy connect to te etter poke rather thn the 
thd lett ket atthe ha 
jth the te seen the sete wine 
Xeon cond The nd wie | green) i the 
Uruk tr soul fr comets rc te 


i han erate on the font pane 

omar fan ith the base 
cl ase plac om the debeaton 
fhe ad ent the ote ete fan balthead to 8. 


‘ie ne dace fan, cot the cesar se hake 


atthe at the RETR EP IEP ROE PD POR 


approsiaately 8 inches in diameter for an 8 
fat fan appronimately 6 Inches tn diameter 
Sor oc fai the bulked and fasten the fae 
‘siting fame directly tothe blliead. Now set 

Tnltead tw place (approsimately to 58 
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Figue 1a 


up sae ad endo fo hae 


Inches from the front panel) and fasten tem 
rary in ‘ye ares through the Ett 
fide pine) as shown tn Figure 7. Center the Ike 
lnch-lameter a vent hale tthe front panel d 
rectly in font of the fan motor, approximately one 
Inch aay from the mato Ths wi allow the cold 
dM to enter and pass over the motr to coo 

Nent, fasten the right side, back, and top in 
place 

‘Cover the heat shield with aheasy uty house- 
told minum fol weap. This provides stelle. 
tive surtace to protect the plywood heat shield 


also provides smooth su of 
The she for easier removal of jes hat may dip 
fromthe drying tap 

“pu cht Bld he dying 

ot you purchase alumina window 5 
Ae ee ated, Yea ode hse, oa 
Sout local hinber or building supply dealer 
Beg they donot Rave a ready otc of sup 


gine 2 Frnt ed oo et wn Syd comin 


i cio 


git 


ply fortherinermation abot wipes sy be 
thtined thoogh your local county Extension of 
Se yo pe bd he tr, we age 
You male a ightwooden trae aod tae Si 
Winn screw gavanined hardware sloth 
‘Mow plat screen wl ag bly ender fad and 
Fear Backes scene wl ea ad eae stale 
tthe food product 

had some type of ade ach 
tld the door ns pats opened pion dr 
the cay stages of dying when the mouture 
tring removed rapidly The ballin chain with 2 
catch a shown povdes ready djntent othe 
eee doe pening 

To check othe emettseting sme type 


of thermometer expable of service ithe 100 to 
160? F temperate range shouldbe avaiable The 


lakes at shown a Fuge Si rged amd cay 
fot’ lichen ope meat hence sa wt 
‘See. The semng art ofthe thermometers 
ofc tne gh the hon into the space abe the 
Toys fex ence diote of th rg tom 
ature, Placing the sening cement St brain 
‘hamber with the light Bibs wil ge 4 malead 
ioe high ening 
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Fe ag side pne! swing nt seme te 


Figee 6 Layo el rket emsand we pi 

nds of fresh podct per aque fot of 
Irtce The doot may belLept Soved fore ft 
30 mainte to 6 mints to ng the pod ad 
ihe’ dehydrator box up t the desited yng ter 
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Tate? Home ng Free 


Tatton ve 
Eonar 


ture. Once tht temperate is reached, the 

loot shold be opened about ¥ to & inch a the top 
to allow easier scape of the mobstureladen ai 
‘The moist air wll exhaust atthe top and additional 
fresh ae il be taken In slong the sides othe pa 
tally opened dor. 


‘When moisture no lager tends to condense 
on your hand oon your metal watch band, lose 
the dooe. The Provided bythe two Tk 
inch-dumeter vents should be enough to complete 


"The electric fan motor is spied by a steam 
of feah ai trom the lower vent pontioned 
{root af the motor, hut will stl operate at 


i tore than it normal ope 
sien Tlie te sane beateg oak 3 
‘weight engin Lighter rade hace or sw 


Ing machine oll may tend fo gun and stall he fa 
tmotor after extended service. 

‘Wash taps with hot water and detergent 
when they become soiled with dred-onjices if 
ou purchased the fecommeeded slerisnay win- 


Alternate Contraction and Operation 
“The dehydrator can be it witout there: 
sta Temperate can be conte! br the se of 
itches t operate vais wumber of ight lb 
Figure 9 shows such unt, with threes 
snitch, cach conling thie bulb hee 
ig tuber The wing gam 9 hen ng 
Al thee stches shook be tured on for at 
least the ist hour or two when the dehydrator i 
Ieaded with most predate soon ste tmp 
tse con op othe ese Ie and the 
a aot need to warm large runt fe 
‘Sing tress oe or two Sees ay Bo 
termed of and the dying completed at he re 
iced Beating rate 
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Raise our Ce n Wool on 


Popular Seienee, 


Yleldnotwonk They are 
THE small quarters of your, own 
back yard, you can grow mother's fur 
coat, sisters knitted suit, and be 
e's sweater, with a pale of warm 
socks left over for dad. 

‘With two dozen Angora rabbits you can 
produce enotigh woo! to supply the fam 
Wvth the finest knitted garments the mar 
Ket affords; and from the progeny of yo 
first stock, you can secure fine pelts for 
neck pieces and coats which rival in beauty 
the most costly to be had anywhes 

‘ran your own skins, spin and dye your 
own yarn, - Methods are simple and inex- 
pensive, It's the newest thing in. fur 
Farming, too. ‘Three years ago, Angora 
rabbits were little known in the United 
States, ‘Today there are 300 professional 
growers in southern California alone 
Countless amateurs, particularly on the 
Pacific coast, are producing their own 
garments from these sons and daughters of 


Let's supp: 
sgoras and hat 


you aro interested in Av 
decided to try your ban: 


at growing these fine anim 
pelts and wool. How much need you 
Yest; how much room do you requi 
how may you turn the skins and wool (0 
Practical account? 

At should acquire your 
stock with considerable care, for many 
‘white eabbits are “woolly” without being 
Angoras. If you select animals that are 
well ta ¢ eats, with short bod 
heads broad and well furnished, and feet 
and bodies generally well-wooled, you 
‘an’t go wrong. As a further test, cut o 

to the air. 


joats, rather than 
ed that 
You need no 


‘your back-vard wool 


a Back-Yard Rabbit Ranch 


By 
Joun E. LopGe 


“el 4 


nlouched 


farm. Thereafter, you may breed the 
dics every ninety days, ‘Keep only the 
four strongest fron cach Tite, for hey 
tat oly wl gow ne pil at wil 
umber. Thirty dollars will ~ 
Cover the intial Cost, inclodng 
Broth stock and breeding hitch, 
fn you ced plot no larger 
than twenty fet aguare 

An eal breeding hutch fs 
forty-eight by thirty Inches, and 
Cigbcen inches igh, with one 
Ea fo fvecighthednch hard 
tate cosh (conse wie screen) 
Tor the foo and one-inch mesh 
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chicken wire for the sides, pro- 
Wided the hutch is. sheltered 
From the weather. If itis out 
‘doors, put on a roof with 
eight-inch slopes, with the front 
ledge of the roof extending out 
eighteen inches. Cover the roof 
‘with tar paper. Construct back 
and sides from half-inch boards. 
Face the hutch south for cool- 
ness in surnmer and for warmth 
‘Suggestions for the 
feeders, nest boxes, and 
ned from the breed- 


agricultural agencies 
‘Since you are creating wool, not flesh 
the Angora's diet will vary slightly from 


that given other rabbits. “Give each two 
feedings a day, alfalfa in the morning, red 
fats or barley in the evening, for a total 
fof two and a half ounces. It is better to 
tse cut, dry alfalfa, of good quality only, 
toravoid scours or bloat, 

If you do not feed (00 heavily, the rab- 
Dit will clean up his meal in twenty mine 
tutes, Should he leave any of his food, the 
chances are that he is suffering from wool 
block in the intestines. To. remove the 
block, give the rabbit one teaspoonful of 
mineral oll, If he is subject to block, ap- 
ply this remedy once a week. Should he 
hhot respond, and appear feverish, give 
two tablespoons of epsom salts and place 
him on the ground where he can exercise, 
iin a veetable dt for three four 
ays. This treatment usually will being 
him around, ig 

When ready to clip, place the Angora 
fon a sland oF stool with a top just large 
tnough to permit the animal to sit without 
turning around. Brush thoroughly, using a 
Stiff bristle brush, taking care to clean out 
al foreign mater: Part the wool down the 
Center of the back. With an ordinary pair 
‘of wellsharpened, blunt-pointed scissors, 
Stact from the reat and work forward, ak 
ing sections down and around the animal 
Tinvert the lower jaw of the scissors near 
the end of the part and clip down this line, 
holding the upper part about half an inch 
from the animal's hide 

‘AS you proceed, taks care to separate 
the vaious grades of woo by length This 
is particularly important, since the longer 
‘wool is worth about tea times as much as 
that jn which fog and short airs are 

Continue, clipping until you have fine 
{shed one side, turn the animal over and 
Clip the opposite side, then the rump. Be 

very careful in clipping near 
the tal or you may cause an 
injury, 

TE You have been clipping 
2 breeding doe, you have 
now finished your task, 
Bucks and young stock, 
however, may also be 
clipped ‘on the belly and 
‘breast, ‘To accomplish this, 


pte, Rie 
Eedishayoe wheel 


place 
‘over the shoulder, pick up 
gently both the eats and the 
Foose shoulder skin, raise the 
animal, and rest its rum 
fon the’ stool 
to clip, taking the wool 
from’ the breast. and then 
from the belly. If the An- 
ora. becomes too active, 
hold it up by placing the skis 
Of the forehead bewween 
your thumb and forefinger, 
‘After a. little. experience, 
{you will find you can clip an 
Angora ia six or seven min- 
tes 

‘Since the fine wool may ss 
suffer from too much band- 
ling, place each grade by 
hand in a separate recepta- 
cle. If itis to be stored for 
‘any length of time, iti bet 
ter to use some good moth 
repellant. Do not press the wool down in 
the sacks or cans, but lay it in carefully 
‘Tight packing frequently causes webbing, 
for the wool bas a high felting capacity. 

‘The young may be clipped when eight 
to ten weeks old, and about every nine 
weeks thereafter, depending on the length 


‘of wool you desire. Wool from two to 
two and a half inches long is worth about 
four dollars a pound, while that exceeding 
three inches vil bring six dollars. Since 
aan Angora produces, on an average, twelve 
‘ouaces each year, and some up to twenty 

three ounces, it is important to take the 
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Rabbits can be marked for identifcation by tattooing the 
sits Tndie Inks Het, ta 
Si aiac hae veep needes for puncturing the 


longest wool possible and preserve it in 
packing and shipping 

Here are a few tips which will help you 
avoid mixing grades: Never clip ear tufts 
6 furnishings on the face; never clip the 
‘wool underneath the feet; never clip over 
a second time to make your job look bet 
ter, for this short wool is worthless. With 
a little experience, you will soon be doing 
a first-rate job of clipping, 

Hand-spinaing this fine wool is quite 
practical as a hobby, and from it you can 
produce many articles of value, from 
Ecarfs to sweaters, The wool also takes 
dyes nicely, and will retain color from bet~ 
ter grades of dye without fading. Use a 
spinning wheel of the Swedish type, spin- 
ning the wool 2s itis clipped from the rab- 
bit inexactly the same way as sheep's wool 
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is spun, Its not necessary in hand-spin- 

ig to card the wool, as fs required in 

ah-specd commercial production of A= 
ora wool yan. 

Tt is advisable to use raw woo! 
from two to thee inches in length, 
Lone wool is easier to work and lest 
ant to shed after spinning. Te sbould 
Be spun ina single strand, then 
double twisted, Beeause i igher 

and warmer than other yarns, ths 
Govbie twist wil be. found quite 
feavy enough for sweaters, baby 
farments, and hosiery; for any eat- 
fact, that are ordinarily made from sar. 

‘Also you can cay froduce Aly sow 
vite els for beta frm eect neck 
Faces trom Angora ‘The wool Bnet than 
Hk‘and wears beter than most rb far 
By feeding pope and pve the ania 
fod car you wi be Tepid the fens 
athe ta 

In'crde® to save the pel aftr kiling the 
rab st down the nen the es wth 
Sal Late and aio about the nck the, by 
rent down the fue aver the lg'and Bed 
cartes gp the fue fom te Bey, Fearn 
‘Reva se out, Where neces. we the 
tite fo sepuate kin fom fies, patel 
ong ihe dndomen: A pair of pruning shears 
wil'be teal severing the fet Tho. 
Unown ar’ "ered skins and ie more easly 
Aled aad brings beter prie than those i 
ddown the front 


GPECIAL vie strehes may’ be purchased 
for stretching cased skins, oF YOu may 
fasily make your own from wire of a boatd 


Use either eight or ten-eauge galvanized wire, 
and bend t atound a rod the size of your 
Taking a complete loop and leaving 
thre-inch prongs. projecting atthe 
nds. tightly out "from. paralel Aboard 
Founded to shape and fitting the average-ize 
pel, may be used, but drying will be slower 
Pace the pelt, side out, over the stretcher, 
legs on one at 'side, back on the other. Hang 
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ipa dey place until all moisture has lft the 
‘skin. This will take aboot ten ays. 

tis important to know when the rabbit 
will yield @ good pelt AS a general ule, it 
Will do so at any time except when malting 
Molt im the pele usually noticed as break 
in the ticking. If the pelt shows no ticking, a 
tentle pul of the for near the ramp may show 
Joose Hairs ‘Blowing into the hair should 
show mew hair at the base fear the skin A 
ark discoloration of the skin before or alter 
Gdresing usually indicates molting 

Since the frst molt starts when the animal 
is si to eight weeks ol, the pelt wil be in 
ood condition previous to this fist mot 


Sind willbe ready for use again when the rab 
bic & about sie months eid. Best furs are 
taken between October and April from rab- 
Dts approaching six months of ape. Pets ¥— 
{ng fur about an inch and a ball Yong may be 


be uniform and free from hutch or blood 


F YOU do not wish to send your fur to a 

prolesional tanner, make sure itis well 
Aedhed at the Bepnaing of the curing proc 
ces. Place itis bucket ball-Slled with wat 
ontaining & handful of common salt. Leave 
the skin ia the water ‘il t becomes quite 
Salt, then place it om a at board and with a 
blunt Kelle or'a pumice stone detach the tise 
sues fom the skin, beginning at the hind legs 
At the edge ofthe skin. Take care not to (eat 
the skin while removing the tive 


With the skin thus prepared, you now 
may make your tanning’ solution, using 
four ounces af cheome alum, ote apd pe 
igh ounces of ordinary 20d, and. eight 
Sunces of ordinary ‘dextrine. Place each of 
thee ingredients im a separate twenty-four- 
Dunce bottle, fill each with water, and shake 
the alum ontl i has disclved. Take three 
funces from each bottle, adding the soda to 
the alum, always stirring, then add the dex- 


Pour twenty-four ounces of cold water into 
‘bucket, add hal of the liquid, and place the 
‘Skins inthis solution. Move the skins ocea- 
‘Sonally. to make 
Sure they ace thoroushly saturated. Let them 
Stand twenty-four hours, sd a6 the text of 
the solution. The entire nine ounces of tan- 
ing iguid is now mixed with the water. Let 
this stand another twelve hours but not ore 
than twenty-four, and by that time the skins 
‘will be sell tanned. After removal, wath the 
thins thorouzhly and plsce them in a second 
bucket containing 3 misture pf chalk and 
water, Leave them for one hor, then wash 
the skins in cold water 

Because the pet has now been softened, 
should be worked over aboard and. wring 
‘out and twisted until it becomes quite dry 
fd pliable. ‘To assure fetsra to its former 
luster, work in one part of neat'sfoot oll to 
two parts of Castile soap dissolved in water 
Following this, the pet may be buns up in 3 
moderately swarm place for devine, alter 
which it may be worked azain until all hard 
Spots Dave dissppeared. All traces of grease 

he te removed, which can 

y Hacng the skin in 

a box of fuller earth and Shaking it well se 

rl times. After about two hours, remove the 

‘fin from the bor, shake i wel suain and 
Trash out all traces of the cay 
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Y FOLLOWING the twelve rules below, 
‘offered by the Univenity of Californit 

College of Agriculture, you will be able to 

‘Produce finer Angoras at lower cost: 

Buy stock from a reliable breeder. If in 
doubt, inquire of the breeders” associations 

‘Start with only one breed, Do not attempt 
to mix Angoras with others. 

Keep hutches dry, sanitary, free from 
drafts; provide plenty'of sunlisht. 

Tolate all sick o diseased animals and de- 
troy thove which cannot be cured; do. not 
‘change feeders or dishes from ane hutch to 
another without first disinfecting. the equ 

Use only mature rabbits as breeders and 
plan to raise four iters to a doe each ye 

Use well-built, economical hutches, which 
will prove inviting to guests and prospective 
buyers. 

Call out all inferior stock and plan 19 im 

rove the quality of your animals gradually 

using only the best breeders 

Feed “regularly and use a well-balanced 

Buy feed in quantity at the season when 
prices are lowest 

Maintain a conomial unit and keep 

Do not buy inferior or diseased stock at 
any price 

Do not exp does that have vutlived their 
vsetulnes 

RABBIT SKINS, to Cure.— 
Lay the skin on a smooth board, the 
far side undermost, and fasten it down 
with tinned tacks.” Wash it over first 
with a solution of salt; then dissolve 
2% ons. of alum in a pint of warm 

dipped in this 


ayes when the akin ts gute dy, 
‘out the tacks, and rolling it loosely the 
ong way, the hair inside, draw it quick- 
ly backwards and forwards through a 
lange smooth ring, until itis quite soft, 
then roll it in the contrary way of the 
skin, and repeat the operation. Skins 
Prepared thus are useful for many 
Gomestic purposes. 

‘0. Preserve Cucum. 
Ders.—Teke large and fresh-gathered 
eucumbers ; split them down and take 
‘out all the soeds, lay thera in salt and 
‘water, sufficiently strong to bear an egg, 
for throo days ; set them on a fre wit 
‘cold water, and a small lump of alum, 
fnd boil thom a few minutes, or till 
tender; drain them, and pour on them 
thin ‘nyrup —Iet them le two daya; 
boil the syrup again, and put it over 
the cucumbers: repeat thia part of the 
process a second and a time: 
then have ready some fresh clarifiod 
sugar, boiled to a blow (which may. be 
Jaown by dipping the skimmer into 
‘he sugar, and blowing strongly through 
tho holes of it 5 if litte bladders appear, 
it has attained that degree) ; put in 
the cucumbers, and simmer’ for five 
minutes:—set by till next day ;—boil 
the syrup and cucumbers again, and 
‘put them in glasses for use. 


THE SURVIVOR Vol. 3 


LABOR- 
SAVING 


By 


HEN several men go camping (o- 
iether, the fellow elected as cook 
fas the least fun of all. And the 

most work! J know because I've been that 

‘one many a time. At first I thought it was 

‘an honor, but tbat soon passed. I got tired 

‘out stooping over a smoky fire while the 

rest swam, fished, hiked, or just loafed. 

‘So 1 began to work out short cuts that 

ork more quickly. 


‘age to have about as much time for fun 
as the rest. Here is bow T work it. 

‘Take fish frst, Most camping trips are 
‘near water, which means fish meals in 
plenty. Cooking them can be either a tei 

it task or an easy one. It’s 
ow. First, the smart cook 


STONES Au, AROUND 


with his 
Meidaed’ cltr'Sbreugh ‘over the comp fre 


makes each anger clean his own catch. 
‘Then be cooks it some way that takes 2 
trinimum of attention, What T call the 
Seminole ésh dinner isa good one 

"You need a pot with a fighting cov- 
er._ Diga bole i the ground 10 in deeper 
hd 10 in. wider than the pot. Build a fre 
in'the hole. and roll « dosen faiesized 
stones on top of the wood to heat. ‘Keep 
the fre buriag ene hour. 

"ro serve fou, lay four slices of bacon 
con the bottom of the pot. Put the meaty 
Sections of fresb-leaned sh on these, 
Stlowing 94 Ib. fish per man. On top lay 
fan onion, carrot, and potato for each 
famper, Pour over alla No, 2 can of to 
tates and all cof wal” Scaon 
wrth salt pepper, nd four tablespoon 
ie, EEemon juice is better it you 
have it) 

Dig out the hot stones. Set the pot on 
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Stunts for Camp C 


MAURICE H. DECKER 
Popular Science Monthly, August 1988 


top of the ashes in the bole and pack 
Sones about Sits sides, potting thin ayer 
ff ashes between pot and stones to pre 
feat the food roo scorching ‘Cover the 
ists with ashes, then. wath plenty of 
arth o sods to old inthe hea. "Go away 
Sod forget it Yor about two hours. When 
You, come back, dig out the grub and it 
Sou've ever tased anything beter, write 
ine what it was for I want some mel. 
“There's Tot of bunk floating sbout on 
how to make bread in camp. Let me tell 
you How to bake bread without an oven 
And ins loaf that tastes Uke bread and 
ot like fapjacks or bummed toast 
Mix your dough from this recipe, all 
measurements beng level 
3 cups four 
5 tempoonfls baking powder 
4} tcbpoonfs ee ease 
3 teopoonfus sale 
Gold water to make & medive sft 
oush 
Cut the top and bottom of a 
small can, suchas 2 condensed 
tlk in and. grease it outside 
Shape’ the loaf out this. stand- 
ing the can erect in the ceier- Lay 
iti a greased pot with cover. Fil 
2 leer pot or pal half full of 
Small stones and’ set the covered 
Dot dow in them. Support the 
Mole on three rocks ever your 
re. The can inthe center of the 
leaf makes t bake deiiouly clear 
through, not charred outside and 
doughy’ inside as so many camp 
loaves are. Have & good fre and 
test the bread. with 2 sliver of 
wood alter fifteen mintes. When 
the’ sliver comes out clean, you 
‘an be assured thatthe loa is well done. 


THE 
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ooks 


Cooking in't a bad chore 


Maybe some wise guy suggests baked 
potatoes. Don't bat an eye. Say “sure” 
even if there isn't an oven in Glty miles, 
You cm bake ‘em, cowboy—bake any 
vegetable perfectly and with litle ‘work, 

Tiknow what you're thinking, but you're 
wrong. I don't plaster them with clay or 
‘mud. Such a mess and so much work! 
Just scrub the spuds and wrap each In a 
Sheet of oiled paper. (Wise camp cooks 


pack a wad of this for various purposes.) 
Plain paper—not newsprint—will do in a 
pinch, 

Get an old pail or can and fill it two 


thirds fall of stn, ‘Bury the wrapped po: 
tates fn the sand and st the plover 
the re. If rocks are scarce, tse three 
expt tin an ul of i fo your (ae 
fultrspaced supports. Buld ip .good 
fe and go aaa py. Two bouts er 
site back that way, idk over the pall 
and pick out the spuds. ig 
‘You needn't step with potatoes, eter 
You can use this 


stunt on yams, tomatoe, apples, and exes, to 
‘Sy nothing of eased saushge pork chops and 
ck Meat should be seoned tnd wrapped in 
{seo separate ayers of paper: Split theft and 
Duta ace of bacon nthe ct before wrapping. 
‘Now suppose they want stew or beat sup 
for diner: Good stat alright, bu usually 
takes lot offre feeding and watching Heres 
how you can beat that racket, Build Your ice 
dows in hole dg 18 i. deep. Sing the ke 
Ue over the hole and after Your fe B40 
food, sant thick sticks of fuel on ent 
rund fh des ofthe se a hon one 
af the drawings. Use more green wood tas 
Sry so the sticks fed down slowly onthe 
Coals a8 needed. Ths fe’ wil bur for at 
feast three hours Be sre before you lave 
that the food in the ot i well covered ith 
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started back ia ‘days. 
‘Git War, but it tastes just as good t 
then, Twist an ear out of lis cover 
and insert a cleaned, seasoned fish, 
nds of the busks and bury in the 


fry, solid earth 
than Your pot, Bud a Bre im 
Apres the Heit f th ease 
ou mst reheating fire going 
at Teast four hourst You've got to beat 
‘round surrounding the hole and heat 
‘For four men use 21 oF cups of 
Soak’ them, overnight, m 
oda, and drain: Add 
1 agge bot eatsup 
1 ih Nhacon 
| rion eat ne 
‘4b. brown sopae 


seep Teairng lend cooking, the Sve 
‘et ht chs sil feed ee oly 


Pomtoes are os 


i eispoontal st 

I fetspoonal mustard 

Enough wate'to sand 154 fm above the Empty the hole, set in the pot, apd Leave the beans in that hole for twelve or 
cans ae ‘ashes around and’ over i. Cover with fourteen -hours—longer won't hurts Camp 


heaping i 2 (thigh over the top of the cooks often pack the hole in the evening 10 


1 the potlid doesn’t ft tight or if the beans Blece of canvas spread directly over the beans are ready for the following noon, 


were tale seated, double the umount of the poll Sales tae a haces ee 
Camper's Night Torch From Pop Boille Pickled Bj Tt the 
atric Sek or ennrecoey oodee? a owing pickle were generally know 


vould be more generally used. Tt 
aan excellent pickle to be eaten with 
cold meat, &e, Tho eggs should be 
won Goth boiled hard. (éay ten minutes), and 
iorch Waiver'a then divested of their ehells when 
in high wied— quite cold put them in jars, and ‘pour 
Minnows in Glass Jug Attract Fish toHooks °F thom ‘vinegar (suflcient to quite 


a ma corer them), in which has boen pros 
cron a AOS. joualy botled the ‘usual’ spies for 

ing Tor bless PisMling tie the jar down tight with 

his fishing ture, 11s 9 “sure tie” drawing cae for ladder, and keep them till they begin 


Nal tis 2 'so0 needy a twora 


iy aio to change colour. 
e Prererving Potatoos.— 
‘ho preservation of potatoes by dippit 
them in boiling water isa valuable and 
useful discovery. Farge quantitios 
may be cured at once, by putting them 
{nto « Daskot as largo’as tho vessel con. 
the boiling water will admit 
“thon just dipping them a minuto 
or two, at tho utmost, Tho germ, 
shih ete ein i than de 
stroyed without injury to the potato, In 
this way several tons might be cured. 
ina few hours. ‘They should bo then 
ried ina warm oven, and Inid up in 
sacks, secure from the frost, in a dry 
place, 


ihe moth ok 
hare altracted to the 


Here's How to Beke Pies and Meat in Ground Oven 4 
MESH baked! foods certainty are a treat when camping 
‘ul A.cook oven that will bake your pies, brads 
meat ign rich, brown fs male by Sigging 9 ote t,he 
round aout 3 feet deep and 2 fel wee Lane the ole 
2 fire'on the Tron ant the heat from the cinders and the 
fire will bake your foodl—John Warren, 


Butterflies and Moths, 
however pretty, are the worst enemies 
‘ono can have in a garden; a. single 
insect of this kind may deposit eges 
enough to overrun a trea with cater- 
pillars, therefore they should be de- 
Eroyed at any cost of trouble. 
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GROWING 
pobncbes Gu rden oN ceds 


use oddly-notched wooden’ spoons. Large gromers 


raise many’ of their own seeds, purchasing the bab 
fance from individual raisers. ‘The search for the 
best varieties extends to far corners of the globe 
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For many, 
heaven-sent 


By Carol Rasmussen 
Feed Gude decor 


CHICAGO, THE TOWN of broad shoul- 


4 ness, and the new down. 


suresh 
i 
mk 
pat 

‘The fourth milk, aeophis, which ts 
mae fom 8 


cha 
beled 


natural (ood freaks of the 19908 and “40s, 
‘This slightly tart milk could be heading 


(oven waite peak 
‘het hard ce 
s 


i 


(which woulda’ 


‘Our money is on acidophilus, what with 
the frenzy over yogurt and all things tart 
and clotied, especially since we're told 
that acidophilus is mild and tends 
towards avetness rather tha tango, 
But, in our heart, we favor the goat. 


NUTRITIONALLY, THE goat makes 
foot opr Her milk is given to ering 
abies who are allergic to cow's milk, 
because the milk of a goat has a softer 
ccurd that is igest. Doctors 
alten recommend goat's milk for conva- 
Tescents, stomach ulcer sufferers, and 
those who are sensitive to cow's milk, 


noticeable when the product is fresh, or it 
‘can develop into a full blown flavor which 
ened to the essence of barn- 


‘But the real reason why goat's milk: 
should make itis because goats sound so 
Towable. And because it took a lot of 
creative genius to get goals to produce 
‘ilk all year "round. 

‘A goat farmer not too far from Chicago 
figured out how to outwit Mother Nature, 
and for that he undoubtedly earned the 

attude of legions of mothers with coic- 
Ebates To tem, Harvey Cosi f 
Portage: Wis., could walk on water. 


‘THE PROBLEM WAS an age-ld one: 
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Tha goat produces the mik that more than 60 per cent 


rinks, 


‘Boats don't give milk after their kids are 
‘ld enough to fend for themselves. whieh 
‘meant that from December to February 
‘mama goats are nearly dry. 


Goats are “very intelligent animals.” 
be boasted. “once sold a goat to a 4H 
Kid and she house broke it. She lived in a 


Normally. 
fal pre 


sensitive to light so that ld 
be ready to breed 10 weeks after the 
longest day of the year. 

CONSIDINE'S TASK was to change 
that pattern and get some goats to 
freshen in the fall and produce mak all 
winter. 


It was a formidable task, given to eons 
of tradition. 

He remembered that the United States 
Department of Agristure in Belisle, 
Md. had tinkered with the sheep: 
breeding cycle to produce two sels of 
lambs per year, and sheep, too, are 
cma, I hat coe ie USDA 
‘superseded nature ing out. the 
‘sheep barn for a certain time every day. 
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* Chicago Tribune 
1s Oct. 13, 1977 


‘of the world’s population 


and monkeyed around with the door 
latches and got out.” 


THESE GOATS are all registered 
purebreds. He, his son, and one other 
‘man are the sole suppliers of goat's milk 
to Chicago, Considine said. 

For those readers who want to see if all 
this fuss is worthwhile, goat's milk is 
available at Uncle Charlie's fast food 
restaurant at Foster and Central, next to 
Brook Hill Dairy (which doesn’t sell to 
the public). Jewel ana Dominick's will 
special order goat and other speciality 
milks through a store manager. 
Acidopholus 4s available at Dominick's, 


Goat's milk is a premium priced item. 
Jewel asks $1.4 a quart and Uncle Char: 

. $1.52, in comparison to the good old 
imerican” cow's milk now selling for 
the un-American price of $1 cents a 


‘wart 

But the high price exists only because 
see are out of Step with the rest of the 
‘orld. Sixty per cent of the. world’s 
People craves’ goat's milk, ‘Considine 
ted, which jut might go t prove that 
people drink What's avallable and. grow 
fo lke it. 
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Technology Plowing Under 
Bigger Crop Yields of Future 


THE MILWAUKEE JOURNAL Sunday, February 5, 1978 


By Paul Shinoft 
Washington Post Service 


America’s “green revolu- 
ton” may be over. 

‘The intense 30 year indus- 
trialization of the nation’s 
farmlands, during which crop 
yields more than doubled 
Through the introduction of 
‘complex harvesting. machin- 
fry, petrochemicals and. ge- 
netically engineered crops 
appears to be at an end. 


We are bumping against 
the celling of applied technol- 
ogy.” says John Timmons 
professor of natural ree 
Sources at lowa State Univer- 
sity, "Unless we are able to 
develop new technologies, 
‘our productivity Is not going 
to goup.” 

‘A survey of major crop 
ylelds in the tast decade 
‘shows that, while production 
has continued 10 rise as un 
used farmland is. brought 
back Into production, the 
yields per acre of major 
rains ‘have dipped and 
‘swung in patterns unmatched 
since the Dust Bowl years of 
the mid-1930s. Agriculture 
Department statistics for 
1977 show com and. Wheat 
‘below the yields attained in 
1972. 

But what is of increasing 
concern to many agronomists 


and agricultural economists is 
that recently developed farm 
technology may 
masked, or 
{o, serious problems, particu 
Tatly the decline in the quall- 
ty of the nation's sol 


‘The most serious problem, 
they believe, is increasing 
‘erosion, particularly. Inthe 
Midwest corn belt 

‘Scientists contend that the 
heavy use of fertilizers hi 
allowed crop yields to stay at 
relatively high levels. They 
warn, however, that 1 
‘could be a short term effect. 


Unless topsol erosion pat- 
terns are corrected, they say, 
Yields will drop considerably, 
and production costs wil i8- 
tease dramatically 
Other major 
clude Increased sediment 
tion as topsoil and tr 
un off ito streams and re: 
Exvotrs: depletion of irre- 
Placeadle supplies of ground 
ater the Missourt Basia 
and Sections of Texas: com- 
action of soil through use of 
heavy machinery, and use of 
high quality 
‘ban development 
Ina report to Congres last, 
February the General Ac- 
counting Office warned that 
because of excessive erosion, 
farms in the Great Plains, 
corn belt and Pacific North: 


have 
rea contributed 


productivity. 


production because 
{ains most of the 


roblems In 


ers 


farms the 


mland for 


cated that corn belt 


‘west were losing topsoil at a 
rate that threatened crop 


‘Topsoil is crucial to crop 


‘matter and a major share of 
the autrients required by 
plants. AS a general measure, 
Ecientsts say losses of five 
tons per acre are acceptable 
In areas of good quality soi 
But of 283 


GAO found that 
1% had losses higher than 
fs 

‘The GAO quoted 
report by the Council 
Agricultural Sciente and 
Technology (CAST) that indi- 


were less effective in control- 
ling erosion than they were 
15 years ago. The report 


3 


found that the US was losing 
4 billion tons of topsol a year 
in 1972, compared to 3 billion 
tons in 1984. 
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‘Much of the blame for in- 
‘creasing Midwest erosion has 
‘been laid on farmers who 
rushed to get more land into 
production to take advantage 
of rising grain prices after 
the 1972 US-Russla wheat 
deal. 

Increased use of fertilizers 
has allowed a shift away 
from soll conserving crop 
rotation and has allowed 
farmers to make more ine 
tense use of the lend through 
single cropping oF rotating 
‘major cash crops. 

‘Agricultural. sclentists 
{inereasingly concerned that 
even the most advanced techs 
niques can have potentially 
catastrophe side effects, 


it con 
organic 


crops, 1s one of the corner. 
Stones of modern agriculture. 
But such high yield crope also 
can have litte resistance to 
unforeseen diseases. and are 
‘often susceptible to peat ine 
festation. 


Even the harvesting mae 
chines may have reached 
their zenith, 


“Machines are at a, very 
high stage right now,” says, 
Roger Garrett, chairman of 
the Agricultural Engineer 
School at the Universit 
Calitornia at Davis. "The effl- 
clencles are pretty high; we 
capture up to 95% of the 
grain already. Is hard to 
{imagine being able to. im 
prove upon that.” 


from a 


TRAPPING ANIMALS FOR FOOD 


by Gordon Couger 


During the period between the break 
down of today’s society and the establish: 
ment of whatever comes next, we will 
hhave to furnish our own food, shelter and 
all essentials of life. During this time fresh 
teat will be a great morale booster, if not 
necessity due to theft, spoilage or inade 
quate stores. 

While most people will find hunting or 
fishing for meat to be more enjoyable than 
trapping and troutlining, the trap and the 
‘bank line will put much more meat on the 


table for the time expended than anything 
else except livestock farming. The fact 
that livestock will attract those who would 
rather steal yours than provide their own 
‘will make less obvious methods safer and 
trapping and troutlining are most incon: 
spicuous methods. If necessary, traps and 
Tines can be run at night for the least 
chance of observation. A red lens over 
‘your light will greatly reduce your chan- 
‘ces of being observed by man and is com- 
pletely unnoticed by wildlife. 


Many good books are available on tra 
ping. The A.E. Harding Co., 2878 E. Main 
St., Columbus, Ohio 49290 has several 
inexpensive books on trapping and related 
subjects. Drowning or killer sets should 
be used not only for humane reasons but 
also to prevent struggling animals from 
calling attention to your traps. For dry 
land sets size 220 Conibear traps, dead- 
falls or snares should be used. Tompson’ 
or Herters locking snares are very good in 
that they require no lifting pole or asso- 
ciated triggers. Most books on trapping 
deal with eatching furbearers. Of the fur. 
bearers the possum, muskrat and rac- 
‘coon are the best eating; however when 
‘you are hungry meat is mest. 
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‘The possum is the easiest animal to branch is 


catch on the face of this earth. All that is 
necessary is a high smelling bait and an 
tunconcealed Conibear trap. The muskrat 
is hard to hold in a conventional trap 
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unless itis rigged to drown him. However, 
‘8 common rat trap nailed to a stake and 
set upright at waterlevel and baited with 
«piece of apple will prove deadly medicine 
for the rat. The most successful set I have 


in water no deeper than six inches. But 
the chain should be fastened to the bottom 
{nat leat 18inches of water. limb about 
‘of your forefinger and three feet 
long is stuck in the bottom 12 inches from 
the trap and a bird wing or rabbit skin is 
suspended 12 inches above the water. 


Since you are already near the water 


you might as well go fishing. Bank lines pers, 


‘are simply short pieces of heavy line (80H 
test) with hook attached (size 2 to 2/0 


Eagle Claw brand being the best) tied to { 


branches overhanging the water. If a 

‘not where you want it, eut one 
off about four feet long and about the size 
‘of your thumb and stick it firmly in the 
bank where you want it. Thebest place to 
set out bank lines are near deep water and 
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at the upstream end of holes. The baits 
should usually be set near the surface to 
prevent fish from tangling t 
some obstruction and thereby gaining 
their freedom. If you don't catch fish try 
deeper. Natural baits usually are best for 
tnt type f Saag. Oakes tral 
worms, minnows, small perch, grass 
‘ete. make excellent bait. 

If at all possible you should gain some 
experience trapping before relying on it 
for your groceries. The best way isto trap 

‘someone who is good at it; failing 
‘that read a good book on trapping and try 
your hand. 

‘The trap line can be very enjoyable and 
‘much more profitable at today's prices for 


fur. 


TWO FOOD ARTICLES 


bby Susan Kramer 


MALT “COFFEE” 

‘What's going to happen when the food 
processing: plants shut down because of 

7? People will have to 
heir own food. How many 
housewives grind their own wheat berries 
for breads or even make their own bread 
fromallready ground four? So what if you 
have hundreds of pounds of grains under 
dry ice in your bomb shelter. Does any of 
your family know how to. prepare these 
foods so that they ean’ be eaten and 
digested? Do you depend on coffee or tea 
imported from a foreign country to start 
your morning? Wel, ifyou find yourself in 
predicament where coffee and tea are not 
available you might think of mat “coffee” 
as your hot drink ofthe day. We ran out of 
‘coffee and tea one day and lve too far from 
the store to get more immediately. We 
found malt coffee a satisfactory substitu: 
tion. 

“Malt coffee ean be made from just about 
any grain. Tuse wheat berries because they 
sprout so fast. First soak the gra 
overnight. The next morning you should 
place the soaked seeds in an enviornment 
“oniducive to sprouting. There are various 


methods of sprouting seeds. Try themallto 
See what method suits you the best Kurt 
has & seven day sprout set up in the OLD 
TIME HOME FOOD PROCESSING book. 
Another popular method is putting the 
Seeds in canning jars with asreet lid. 
Whatever method you use, rinse the 
Sprouts woor three times day. When the 
Sprouts ae the length ofthe seeds inthe 
hse of wheat berries roast them i slow 
ven (about two hundred degrees) ant 
dry. un the toasty dry sprouts through 8 
foarse grinder or mash witha mortar and 
patie. Thsinmal- Use eas you would any 
Dther ord 


VITAMIN CFOODS OF SURVIVAL 


‘A lot of the foods that automatically 
‘come to the middle class American minds 
in connection with vitamin C are going to 
bbe just “hard tocome by” once the trucking 
lines run out of gas and thus. th 
‘supermarket is closed. Fresh citrus fruit 
such as grapefruits, oranges, lemons and 
limes will not be available in most parts of 
the country. Melons, cantaloupes, brussel 


‘sprouts, broccoli, and fresh tomatoes will 
‘no longer be so readily available to those 
produce them at home ifthere is, 


‘Most of the y 
vegetables are not available to my family 
how because we live where there is 20 
road and our garden is not well developed 
yet, It is impractical to pack many fresh 
{ods on your back or an animal because of 
the water weight. We depend on rosehips, 
red pepper (cayenne), garlic, sprouts, 
‘mustard greens, turnip greens, kale, beet 
greens. parsley, dried fruit, and wild 
freens such as miners lettuce, dandelions, 
pigweed and plantain. 

Rosehips are the f the rose bush, 
left after the ower has disappeared. Tn 
many countrysides wild rose hips are eaten 
‘only by the animals. The vitamin C content 
in citrus fruits is much less than in rose 
Mp. Ooo orange, weighing oe bundeed 
grams has 50 milligrams of vitamin C; 
‘whereas, on hundred grams of rose hips 
‘has 600 to 600 milligrams ofthis precious 
vitamin that eannot be stored in our bodies 
according to the HEALTH FINDER. 
During World War Il, England gathered 
rose hips and made national rosehip syrup 
eote Dan backefreeh Ras Why wait 
fn emergency to eat this delicious food? 
Besides being high in vitamin C, rose hips 
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contain vitamins A. E,K, BI. B2, and. 

‘Red peppers arenot actually vegetables, 
but fit into the eategory of berries. The 
fresher the pepper the more vitamin C it 
contains, however, even dried hot pepper 
{s high in this important vitamin. There is 
always dried powdered red pepper on our 
table and we use it as many people would 
Use black pepper. Many natural vitamin C 
tablets are made from red peppers or 
roschips. You can preserve red hot 
peppers by drying or pickling. Our favorite 
ype of red pepper is known as capsicum 
cayenne. 

‘Sprouts are an excellent source of 
vitamin C as well s protein, ft, minerals 
‘and other vitamins. A dried seed cootains 
little o no vitamin C. As you sprout seeds 

e their vitamin © content. 
lingo Rodale’s HEALTH FINDER, 
fone hundred grams of dry peas increase 
from a vitamin C content of zero to 86 


Herbs, Continued from 
page 1074 

small lowers are used, I do not wash but 
{ry togather those at the top ofthe plant or 
where they are clean. It would be almost 
impossible to wash and dry such small 


ts and trees are dug and 
dried and 
Jaid on horizontal sereens to dry. Asa rule 
the roots of annuals should be dug just 

time; those of 
fare dug in late 


Tn preparing the herbs for use, the usual 
amount for ten is one teaspoonfa of the 
herbs or seeds to a cup of boiling 
water—coverivand le i steep live to 
tninutes, Ben Charles Haris says in “The 
‘Compleat Herbals that uchberbsas poke, 
fue senna and other laxative purgatives, 
Ion ita der “owers, ane, 
nightshade, jnger and must 
Should ot be taken in infusions (steeped). 
However, Donal Law in Herbal Teas for 
Health and Pleasore® recommends ginger 
tee as warming and strengthening, used 
forcolds,sore throats nausea andas a mild 
Stimulant but he recommeds only one 
{caspoonfulto5 or cupsof boiling water. 

“The usual amount of barks and rots isa 
tablespoontul boiled (deeoeted) in 2 quart 
thot water fora halLhour or down ¢o hall 
the quantity (pin). Use a stale steel, 
fenamel, porcelain or pyrex glass (but not 
ttuminan) utensil, Keep the id on at all 
times, For internal use dilute with water. 
‘The dilution and the amount to be taken 
‘aries withthe herb and since space does 
tot permit me to give you ll this infor. 
mation you may find it in “The Compleat 
Herb by Ben Charles Harris, published 
by Larehitont Books, New York 

“A poultie of herbs is made by placing 
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milligrams of vitamin C after 98 hours of 
‘germination. See Kurt's seven day sprout, 
set_up in his OLD TIME FOOD 
PROCESSING FOR FUN AND PROFIT 
for oneidea on how to raise a steady sprout, 
supply for your family. 
Garlicaiso contains vitamin C along with 
it's antibiotic powers. Since garlic also has 
a lower water content than most fresh 
foods, it keeps well and is easier to 
transport. It is also very hardy and will 
‘grow almost anywhere. I always separate 
‘my bulbs into cloves so that if one clove 
begins to rot it is not pressed smack up 
against another clove causing it torot. 
‘Greens are the salvation of the poor dirt 
farmer and I do mean poor dirt literally. If 
‘you wish to produce your own vitamin C 
‘and feel most vegetables and fruits would 
not do so well in your poor soil then plant 
those hardy greens. Mustard greens, 
turnip greens, parsley, swiss chard, and 


‘hem in a suitable cloth and soaking it in 
hhot water twoor three minutes. Apply as.a 
poultice, over which is placed a hot water 
bottle. 


‘Anointment is made by placing the her 
fr herbs in hot Criseo and squeezing it 
throughacloth. 

‘An oil is made by placing one part of the 
herb in one part of olive or safflower ol 
Let stand twoweeks. 

‘Some of the herbs suggested for use in 
making an astringent are aloe vera, basil, 
‘sweet bay, chamomile, garlic, lemon balm, 
mints, pennyroyal, rosemar 
‘To make an astringent 
rubbing aleohol. Use only externally, 

Fresh or dried herbs may be added to 
fruit juice to make an herbal drink. Fresh 
bruised or powdered ones are better for 
this. 

‘To make a syrup simmer two 
tablespoonsful ofthe herb ina quart of hot 
water down to half the quanity (1 pint) 
‘Add one cup of honey to a pint ofthis liquid 
and simmer twenty tothirty minutes. 

Inthe history of herbs we find two kinds 
of herbalists oF medicine men: those who 
‘employed incantations, superstitions an 
magie and those who Knew the herbs and 
what conditions they could cure. The 
former have been instrumental in giving 
herbs the reputation of being tales and 
superstitions. The latter may have used 
rituals and incantations, which may have 
had some psychological value, but they also 
knew and used herbs which were effective 
for certain illnesses. An example of these 
are our American Indians who taught the 
white man the use of our native herbs. 

‘A very large sumber of our medicines 
have come from the plant world and many 
still do. Modern drug companies buy from 
free-lance wilderafters who search for 
plants, roots and barks from which 
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kaleall grow easily and will not be hurt by a 
light frost. In fact many of these greens 
‘make it all year in my northern California 
climate. Greens are excellent vitamin C 

‘Many wild plants are high in vitamin C. 
Check with your local people on the edible 


e 
those foods which naturally contain 
itamin C. This is because many of the 
‘things found in,the food that the vitamin C 
needs to do its work in your body are not 
found in the synthetic vitamin Ctablets, 
‘Scurvy is a disease characterized by 
swollen and bleeding gums, livid spots on 
the skin, and prostration due to a lack of 
vitamin C in the daily diet. It used to be 
‘common among the sailors when they had. 
little to ext except bread and salt meat. If 
for some reason, the supermarket is closed 
indefinately, will you get your vitamin C?C) 


z jne-could not get rich 
at it but some of them make enough to 
make ita worthwhile project, 

Herbs are fascinating and one may well 
get hooked on collecting them to the extent 
that he cannot rest until he can identify a 
strange plant and discover its uses. 1 hope T 
hhave given you an incentive to start and 

ough information to start on, Happy 
‘bunting and happy drinking! () 


ing them to become wet, keeping them 
ool in warm weather,’ and. avoidin 
froezing in winter. ‘Take an inch bom 
af convenient size, say afoot wide, 
two and a half fect long, and bore it 
{all of holes, each about an inch and a 
half in diameter ; a board of this size 
may have five dozen holes bored 
for as many ees. ‘Then nail stripa of 
thin board two inches wide round the 
edges toservoas a ledge. Boards such 
fas this may now be mado to constitute 
the shelves of a cupboard in a cool cel- 
t,he only precuin tee) 
to place the eggs as fast as they aro 
fn Bes holes, withthe salle dowen- 
wards, and they will keep for. months 
perfectly fresh. ‘The great advantage 
Of this plan is the perfect ease with 
which the fresh eggs are packed away, 
and again obtained when wanted, “A 
carpenter would make such board for 
a triling charge. 


ECE NP ROR 


THE SURVIVOR Vol. 3 


1099 


PLANNING YOUR SURVIVAL ORCHAR 


by George W. Preuss 


‘Your food supply is too precious to trust 
to others. In contrast to poorer nations 
where 50-70% ofthe individual's income is 
‘spent on food, Americans enjoy relative 
food bargains’ despite inflation. Wheat, 
corn, and other basics often sell for under 
$10 per bushel on the commodity ex 
changes, 

‘The era of cheap energy and abundant 
food is ending, It takes energy to plow 
fields, sow seeds, produce fertilizer, make 
pesticides, harvest erops, transport food, 
Process it, and ship it to stores. A truck 
strike, oil embargo, hyperinMation, war 
time rationing, or protracted winter storm 
could trigger a consumer panie. The 
shelves would be emptied, 

‘Next time you're shopping, look at the 
endless displays of packaged, devitalized, 
processed, high ealorie, low value foods. 
Most Americans underestimate the im 
portance of enzyme rich foods for main: 
taining, good health. For example, fresh 
cherries lessen the discomfort of gout. 
(Charles Gerras, Bd., ENCYCLOPEDIA 
OF COMMON DISEASES, Rodale Press, 
Ine. 1976, pp. 107-112) 

‘The Hunzas have a lower incidence of 
degenerative diseases like cancer and 
heart conditions. They drink pure water, 
1nd consume large amounts of fresh fru 
From the apricot kernals they get Vitamin 
BAS (pangamic acid) and laetrile. 

Don't let today's abundance of food de 
ceive you, Self-sufficiency is your goal. 
{$200 buys I Krugerrand, or 38 ounces of 
silver, oF a fine selection of fruit and nut 

i steadily appreciate in value 
coming depression, For exam 
ple, despite inflation. in real terms, black 
walnut trees appreciate at 5% annually. 
Each black walnut will, in 90 years, be 
worth over $1,000 in today’s buying 
power. (Why rely on the bankrupt Social 
Security System for all your income?) 
During wars, famines and upheavals, 
fresh fruit is essential to your physical 
financial survival. You could start your 
‘own business and have a valuable eommo- 
dity for barter. 

It takes several years before trees start 
bearing. If you want apples in 1984 you 
better start digging now. If we ever have 
4 police state, food will be a controlled 
commodity. Why waste your ration cards 
on items that you can grow yoursell? 

‘As inflation accelerates, the hysteria 
will affect the nurseries. Today a bushel of 
apples costs more than an apple tree. 
Don't wait until your money is worthless, 
the post office bankrupt and the nursery 


empty of healthy trees and seeds. With 
every postal increase, the nursery cuts 
the aie and format ofits catalogs: Save 
old catalogs which give detailed planting 
instructions. 

‘Trees are a permanent installation. 
Careful planning. is essential Don't be 
discouraged if you own a city-size lot. 
You'l be rewarded with an abundant di- 
versity of fruits 

Draw an accurate scaled diagram of 
your property. Don't plant trees near 
water'pipes. sewers, gaslines, o too close 
{oyour home. You doa't want rotten fruit, 
ants, squirrels and dead branches falling 
‘onto your roof. Don't dig near buried tele- 
phone cables. If you must plant a tree 
lnder an overhead line (inadvisable) 
select a bush or dar tree. 
tree may require extensive prunit 

‘Think about the height and width of 
every tree at maturity. Don't feel dis 
‘mayed when you look at the yard long, 
pencil thick saplings. They'll get huge. 
Don't erowd them. 
conflicts. In 10 years, your bl 
will “overshadow” your dwarf plum tree. 

THE RULE OF TWO. Poor fruit yields 
are often a symptom of poor poli 
You'll significantly improve yields if you 
plant. pairs of similar variety fruit trees 
within 100 feet of each other. This 
‘encourages cross pollinization. Or eise buy 
self pollinating dwarf North Star cherry. 
Bees can be an excellent investment. Pro- 
perly packaged honey can be stored 
almost indefinitely. 

‘THE LAW OF LARGE NUMBERS. 
‘Some trees don't bear. Others get. the 
blight. Have a diversity of apple. peach, 
plum, apricot, pear, cherry. pecan, and 
walnut trees. To discourage birds. from 
eating your fresh fruits plant a mulberry 
tree to feed them. To discourage animals 
put a wire barrier around your young 
cherry saplings . Plant new ‘saplings to 
replace old trees. Stockpile seeds, peat, 
and sand, Familiarize yourself with the 
Searee, less popular. but hardy varieties. 
For barter you want Red Delicious: for 
applesauce Melntosh: Cortland for pies: 
and Northern Spy for cider. Your efforts 
may prevent the extinction of rare 
varieties. You'll want to freeze fruit for 
the winter. If your area has power failures 
buy fruit drying equipment. 

Decades before the Irish potato famine, 
Malthus warned of the dangers of mono. 
culture farming. But history is quickly 
forgotten. The Paddock Brothers and 
‘other modern-day Jeremiahs will be vin 


* HOW TO APPLY THIS KNOWLI 
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dicated. ‘The Green Revolution won't 
rescue you. Blight resistant, low yield, 
hardy crops are replaced by blight-vul 
‘erable, high-yield, petrochemical fertil 
'zer dependent ones. If you understand 
plant genetics, you probably feel appre- 
hensive about endless f genetaly 
similar plants, The Russians could use 
biological warfare to attack our crops. 

World weather conditions have wor- 
ssened. During hot and cold weather, re 
‘cord volumes of energy are consumed, 
During power faitures, food in ref 
tors and freezers spoils, Longer winters 
‘mean shorter growing seasons with more 
Alooding. Long summers mean droughts. 
Colder winters bring deeper frost lines 
and sub-zero temperatures. Frail, exotie 
trees will die, Avoid trees with shallow 
roots or delicate structures, For example, 
in the 1960's, the Texas fig was marginally 
hardy in the Midwest. Today it often 
freezes, despite protective measures, 

T urge you to read: 

Lowell Ponte's, THE COOLING 

(Englewood Cliffs, N.J.: Prentice Hall, 
Ine. 1976.) 
Mr. Ponte explains that in terms of pre: 
cipitation and temperature it's the same 
as if you moved 2.5 degrees farther north, 
For example, if you live in Chicago (about 
42° latitude) you'll have weather similar 
to 44.5° latitude. Florida has weather like 
Georgia and Buffalo like Cana 


DGE 
TO YOUR ORCHARD. 

‘The U.S. Agriculture Dept. in eoopera- 
tion with the American Horticultural 
Society, developed the "Zones of pla 
hhardiness” chart. It was base 
jerage annual minimum temperatur 

F the years of 1899 through 1998, and 
‘was adjusted in 35 states to cover the 
years from 1991 to 1952. Unfortunately, if 
‘we continue having long cold winters with 
hhot summers you must plant superhardy 
trees. For example, if you live in Zone 5 
(Upper half of Kansas, Illinois, Ohio, and 
Penn.) you should assume that future 
weather conditions and growing seasons 
will probably resemble the colder Zone 4 
which is 25° farther north. (Page 67, of 
the 1978, Henry Field's Spring Catalog 
hhas a full page description of plant hari: 
ness zones. Write: 

Henry Field's Seed and Nursery Cou 

Shenandoah, Towa, 51602 

It’s wise to own a Manchurian Bush 
Apricot (Prunus armeniaca Manchuriea) 
which survives from 60°F. to over 115° F 
and it resists droughts. It needs little 
space, blossoms beautifully in the spring 
and bears when the tree is young. 

‘Write: Lakeland Nurseries, Hanover, 
Penna, 17331. See page 7 of their 1978 
catalog.) 

Another problem is blossom losses on 
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peach trees. Avoid the delicate Southern 
varieties. Lakeland Nurseries claim that 
their “Aretic Peach” can survive temper- 
atures above 25° F. (Page 26 of their 1978 
catalog.) 

If space limitations are a problem, 
dwarf trees, Henry Fields sells a "5'in 1” 
apple tree which bears red delicious, 
yellow delicious, jonathan, grimes golden, 
‘and McIntosh apples all on the same tree. 
(Page 39 of their spring catalog.) In con- 
trast to a large, one vi 


“Sin-1" dwarf tree that bears Bartlett, 


moonglow, and Kieffer varieties on 
specially grafted tree, (Page 13 of their 
1978 catalog.) 

"To reduce air-conditioning costs, plant 
long lived shade trees onthe southside of 
your home, 

PRAYING MANTIS POWER 

Commercial pesticides often indiserimi- 
nately kill destructive herbi 
and essential beneficial 
friends like the praying mantis and lady: 
‘bug. Once the benelicial insects are gon 
you need ever larger doses of the 
‘ecticide to kill poison resistant pests. 
Spraying introduces dangerous ehemics 
into your food chain. Petroleum-base« 
‘commercial sprays won't always be ob- 
tainable, Buy a half dozen praying mantis 
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gg kits instead. Place them around your 
garden. Hundreds of praying mantises 
Will devour beetles, moths, and eutworms 
"They don't bite humans, nor do they harm 
ladybugs. 

PLANTING TECHNIQUES 

Examine the tree. Is it what you 
ordered? It should be planted immediate- 
ly. Dig the hole deep enough and wi 
‘enough. Breaking up the soil helps estab- 
lish roots. Shallow holes encourage weak 
horizontal roots. Then the tree competes 
with adjacent trees for minerals and 
moisture. Pecan trees require deep holes. 
Once the vertical root gets established, 

I grow impressively. 
‘At the bottom of the hole, pour bone 
meal, peat moss, sand and other nutrients 
‘This encourages downward root growth. 
Grapes and. blackberries need iron, s0 
bury few rusty nails nearby. (Wid rab- 
bits thrive in blackberry bushes.) If the 
round is dry itl pull vital moisture from 
the roots. and dehydrate your tree. Fill 
the hole with water, 


Improper planting techniques kill trees. 
Don't aim roots toward sewer lines, your 
home, or other trees. Don't bury the tree 
too deep, or leave exposed roots. Spread 
the roots out in different directions. Your 
tree must adapt to your soll, climate and 
weather. For the first couple months deep 
soak itevery several days. You want your 
tree to establish deep roots that'll grow 
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toward the water table. Roots can 
“drown” so don't over soak your tree with 
‘a daily “bath.” Another mistake is light 
sprinkling. This encourages shallow roots 
that grow upward, Don't stomp on the soil 
around your tree. Excessive soil compres 
sion damages roots. The soil is alive with 
bacteria, air, earthworms, and other de- 
sirable life. 

‘Be patient. I've seen trees thrive, 
wither and come back. My oriental pear 
‘cost §.25, The upper branches were dead. 
‘Today it's 18 feet tall with white lowers. 
If your tree doesn't bud right away, don't 

ig it up! Late budding trees may protect 
your future food supply if unexpected 
‘spring frosts destroy early budding ones. 

PRUNING. Your trees should. hay 
strong trunks. Trees that fork close to the 
round are injured by mold, insects, and 
moisture. Mowing around low branches is 
difficult. Prune each variety at the proper 


weaker than 
alternating branches that come out. at 
right angles to the main trunk, Branches 
shouldn't rub against each other. Frietion 
‘exposes inner seetions to diseases and in- 
sects. Vital plant energy is wast 
ally, all the 

light each da 
culation and pi 


SUNFLOWER POWER 


By George W. Preuss 


Faced with the prospeet of a breskdown 
‘of oUF production-distribution systems, 
many people spend several dollars per 
pound for dehydrated protein, or purchase 
vitamin supplements. What can you do to 
inerease your food supply if your garden 
space is limited? 

‘Sunflowers ean play a major role in your 
survival strategy. At least some of your 
food growing program won't be dependent 
‘on hybrid, genetically similar, blight vul: 
herable grains or crops. The’ Helianthus 
(sunflower) matures in about 90 days. De 
spite unpredictable weather, shorter 
‘growing seasons or if your plants take 
onger than expected to mature you still 
havea high probability of at least one har: 


against catastrophic grow- 
ing conditions (droughts, or nuclear war, 
ete.) it's wise to have several vacuum 
packed cans of raw, shelled, unsalted sun- 
flower seeds in your survival kit. Small 
containers, even if they costa little more. 
fare better than the institutional size cans 
‘which could get contaminated or the con- 
tents rancid, Raw-hulled seeds give you 


the maximum nutritional value with the 
least effort. Toasting often destroys deli 
cate, essential nutrients. Avoid salted 
Sunflower seeds. These are a natural low 
sodium food. Your other foods will have 
‘excesses of salt in them so why strain your 
body with unneeded salt? Once the 
‘vacuum sealed ean is opened, keep it re 
frigerated until the seeds are consumed. 
Otherwise the important unsaturated 
fatty acids will get rancid. 

Tn planning your garden several impor- 
tant facts should be remembered. Sun: 
flower seed packets should be rotated on a 
firstin, first-out basis from your seed li 
brary. Germination rates vary among 
‘companies, and even among different 
batches from the same company. With the 
passage of time, fewer seeds will germ 
nate, but if you store them properly. and 
hhave enough, even after several years. 
some will grow. Care must be used to 
Store them away from where rodents or 
birds ean find them. 

‘Tostart your seeds, empty egg contain- 
cers filled with sand and potting soil work 
well. After the chance of frost is over and 


before the growing season is over, is when 
they should be planted, The larger the 
plant, the worse the tra 

you transplant 2 foot pl 
droop and even seem to wilt for a day or 
two. Water them and they will take. 

‘One effective strategy is to plant your 
sunflowers slightly more than one lawn 
‘mower distance apart. Then you can keep 
the weeds trim and they'll have sufficient 
root space. 

To produce high-quality sunfléwers 
with high vitamin and mineral contents 
they should be cultivated in good soil. Be- 
{ore transplanting it's wise to break up the 
‘soll, remove rocks so the roots can reach 
out. 

Sunflowers exhibit extreme heliotropie 
behavior. They actually turn toward the 
sun throughout the day. In useless places 
in my garden where other plants die from 
the summer sun, the sunflowers blossom, 

living plant, if the soil becomes 
‘excessively dry, the leaves and flower will 
‘wither. In hot’ weather, keep their soil 
lightly moist. 

If the flower wilts from the drought, or 
gets cut off or snaps from the sheer 
‘weight don't rip the plant out in frustra- 
tion. The sunflower will generate one or 
more new flowers either at the top of 
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toward the top. Make sure it has enough 
water and sunlight. 

Giving the long, almost mature sun 
flower adequate support is a major 
problem. The huge, heavy lower and the 
long. thin plant are vulnerable to high 
winds, heavy rain, hail and gravity. Un 
supported plants fall over, ripping out 
their roots. Young plants are transplanted 
below clotheslines, or gently guided by 
loose cloth strips that are tied to wooden 
poles. Whenever stakes are driven, great 
fare must be used not to damage roots, 
Drive stakes and plan your supports be 
fore transplanting. 

Sunflower seeds are more than a 
pleasant snack; they are a sensible alter: 
native to the high-salt, high sugar junk 
food trap that most non-survivors will fall 
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into when high quality food is unavailable 
During any protracted crisis: natfons 
atin eat and ther protein prof 

Supplementing your meat. ges fh 
and chicken with sunflower seeds, You 
‘ould help Bring up your dally inintum 
fram protein needs tos nutriuonally safe 
Keve. Ounce for oune, sunflowers cantin 
tore protein than hamburger, and this 
ily ‘digested plan. protein ‘is ach 
Source of itamia Dy pus essential wn 
Saturated fatty ack Ln other high pro 
{ein foods. ke peanut butter, mene 
factuers nullify any dvtary benefits by 
aiding refined sugars, sale and hydro. 
Eeeatin ito pve a longer abel Ie 
Other foods have protein, but they lack 
certsin essential amino aids tha the body 
requires 
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Since the seed is a concentrated storage 
plant of future life, it represents con: 
centrated nutrition. Most people know 
that it is rich in the Becomplex vitamins, 
{B1, B2, B-6, niacin, paraamino benozi 
‘acids, biotin, as well as choline, inositol, 
folie acid and pantothenic acid.) Don't 
‘overlook the important possibility that 
‘sunflower seeds have unproved of- un: 
recognized dietary values like the F.D-A. 
disputed "vitamin B-15" or pangamic acid 
(Pan means all, while gamate is. seed. 
‘This may be a detoxification agent (Ii 
Vitamin © or B) whieh attacks body poi 
‘sons or slows down the aging-illness: 
breakdown death cycle, Or possibly when 
seeds are eaten with high roughage foods 
this aids the elimination of wastes that 
would poison the body.) 


SAVE THE 
FAMILY FARM 


In the early 19708 
disastrous crop failures. Theit gov 
mont blaned the veather and inefficient 
Collective farmers, Bureaucratic bung- 
Ling was an important factor. 

The Russians then bought up all Amer- 
ica's surplus grain. Fearing shortages 
hore andshoping for mare Russian crop 
losses, the U.S. government encouraged 
the American farmor to bring more Land 
into production. Our Carmors did as 
thoy were asked. Our banks @ladly loaned 
them money for more land, seed, fertili- 
zers, pesticides, herbicides and more 
‘and much larger farm achines and the 
fue1 to run then. 

Fora hile the farmers did well, 
‘Then the Russins figured that if Aneri- 
cans could get bogged dow in a no-vin 
war in Vietnam, they could do as wells 
So they invaded Acghanistan. President 
Jinay Carter, reared as a farmer, none- 
theless cut off grain sales to Russia on 
behalf of the Afghans. 

‘The Russians simply turned to Cana: 
da, Australia and Argentina. Also, Rus— 
sian bureaucrats eased up on their far 
mers and their ovn grain production 

This left American farners vith mil- 
lions of acres devoted to grains no 
longer in short supply and actually 3 
Growing surplus, costing the U.S. tax- 
payer over $9,000,000,00 9 day to store. 
And the American farmer qoes on groving 
Grain without a market unell the bank 
Telieves him of his counterproduct ive 
farm. 

John Redman Coxe, writing in The Em 
porium of Arts & Sciences, 1812, pro- 
posed a crop which might be the’ solution 
fo those farmers who have not yee gone 
bankrupt. Sunflowers are a temperate 
crop. They ¥ill grow well on marginal 
land without irrigation. Arter planting 
they need no cultivation and with modern 
agricultural methods should be double 


the production of 1013, 

Sunflower seeds, oii, seedeake, cor- 
dage, etc., vould give the farmer’ a mich 
higher profit than grain. This is espec- 
ially true since they require no ferti- 
Lizer, pesticides, herbicides or post- 
planting cultivation. 


Obaercations on the Various Uses o which the Sunflower 
may be applied. By the Eorron. 
Phitadetphi, Octoter 3. s812, Jour Rowan Cone 
{THE advantageous employwent of thie plant does not 


appear to have been sufliciently appreciated. ‘The ob- 
Jct ofthis essay is (0 altrat the attention of thove who 
many ‘heir power fo pursue the enquiry toile 
fal. ud itis expected, that this tay’ he rea 


‘countrys 


iy sce ty pers sodig tn the evan 
thre 


‘vith litte expense or trouble w themselves, aud 
‘benefit to the eoimuuity, if their experiments 
factory demonstrate he presomed metity of this very 
‘common and luxuriant product of the vegetable kingdom, 
In leiter, published in the frst volume of the Ameri- 
5 from Dr. Otto of Beth. 
‘of the oil pro. 


‘ueedl «from the seeds of the common 
bby methods very similar to the extenetion of inseed olls 
‘one hushel ofthe seeds yielded about three quarts of cil 
sand Le states tnt it was frequently used om sal 

‘ehich it answered very well. ‘The 

the specimen sent was referred, report itt be thia, clear, 
and azreeable 10 the taste, and are of opinion, that it 
“will supply the place of olive oll forthe above, and 

3 and may, he 


Immediately following this comunication, isan exsay 
ly Dr. J. Morgan, “on the expressing of oll from aun. 
ower seed.” in which we are informed, that itis found 
{row experinnents, that a bushel of the seeds will yield, 
‘on expression, near « gallon of mild cil, And he gives 
the secouut, from a correspondent at Lancaslery-of eer. 
{sin revolts npn ths subject, from which we Fearn, that 
‘one hundred plants, set about three feet distant from each, 
‘other, will produce one bushel of seed, without any 
ther troable than that of patting the sees into the ground, 


THE SURVIVOR Vol. 3 


from which te thinks one gallon of oil may be made.” 
“Ry an estimate made, i appears, that one acre of land 
will yield to the planter between forty and fy bushels 
of see, which will produce as many gallons of ol.” The 
femmaaler of the essay is tken vp with many valuable 
‘nervaions on the mode of expression, and on other 
points connected with the subject, which ae unnecessary 
the whole of the origoal 

il be advantageously read, by any one 
‘who dls an interest inthe present easy 

‘Me John Saunders, of Gloucestershire, (Eogland) has 
called ihe attention of the publi in Dickson's Agricul. 
tural Magazine, No. 6, lo the use of the seed of the 
reat sunlower, (Helianthus annus) a8 food for sive, 
Tabbits, pouliry, Ke.” in which communication he ree 
Kons that an aere wil 
(eight of sack vot 
{he Tow rate of 
‘atimated al four pounds sterling per acre. He remarks 
‘kewine thatthe stems partake v0 much ofthe naare of 
‘wood, thal, when pertetly dry, they may be barat ax 
Chel, an acre affording from thre to nine waggon Toads. 
Tee suggests als their use by wailing and ver modes, 
to enclose sheep, and to guard th the inelomen. 

dey wall 

With the aid of raters and hurdles, they misht be co 
‘erled Into an excelent covering for lemporary sheds in 
‘the felds, and aboot the homesteads, for pigs and other 
animals, "He recommends the leaves as an excellent 
{green food for rabbits, or as serving fr litter when dred. 
‘The plants too, he afr, will remain » long 
ter they are vpe, without sheng their seedy through 


neglect of gathering, aul are wot Iinhle tbe injured by 
rains, or destroseil by the 3 birds, He mentions 
the eultivaion of the plant in France for the sole poe 


‘inl he recommvers sow 
‘it wot in ceember, 2» 


pote of extraeting ai 


the seeds very early in the »p 
the early sown plants alway arrive atthe gre 
‘and produce the largest 


paper is worthy: of perusal 
is. given in ihe 
feo Hie. Willie, ani Mave 


ton sen the we ofthe wl Esprit 
tate afe expression o this eing x pai of all 
them who eat gee, ant Uhone well pon to 
mis nay He fre sates the ofl o bea 
Fanapaenteet ia ever was produce foi elood 
Mt iat eighty pounis weight of len seed produced 
Cightqustsot ey part of whic he wed mp ad 
foun hen wth great porenen ad briliancy 
Ta No 0 wt the above mentioned masezing 
conecier, tat ony secesstallyexlivted forthe 
erpose ef supplying cloirs wi instead of sing 
The Porence el imperil frm the Levan, an which = 
fold to them when becomes aac oe he porpose of 
fetening tei wow, when feparing fer th oom. 
‘We have anole writer he saben he = 
s.r Jon Weight, who etnats ibe rop produced by 
rea enters of ocd to et eres 
‘odes crop o bare, frst 
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ppearsto think well oft upon the whole. 
T have thus collected a mass of fats, which altogether. 
ink, render this plant worthy the attention of the fa 


domestic economy, 
both ass fal and for dict. Leome now to wha, T 
nay prove of far more value in nalonsl pi 
Tmean the great strength and slaple of the food 
ofthe stalk ofthe sunfower, a part nat heretofore applied 
{o any use, exeept as abore proposed by Mr, Sauiers. 
‘When we consider the immense importance of the ar- 
eke hemp to our maritime eonerrns (ther ubjets of its 
pplication out of the question) and recollect what wus 
fre annually expended in Russia inthe pela ofthis 
raw materials when We rele, to, onthe comparatively 
ed amongst ourselves 
unecrainty of the 
‘crop, and more, perhaps, fom other articles of husbandry 
being more proiuctive; we must adn, cat if «fae and 
aieqoate experiment shall prove, that a plan, attended 
‘ith Tite trouble in cultivation, aud almost erin in its 
reduce, iseapable of affrding x subslite for hemp, of 
‘equal or even soperior strength for manufacturing ropes, 
‘ables, ke. of such iafaite importance tothe commeree, 
‘ke. ofthe United States;—T an; if this ie demonstrated 
‘by fair experiment, who will doubt its becoming an arti- 
cle ofthe frst attention in agricaltsal pursuits? The 
‘chief object of thi enay i o call upon our farmers and 
‘others, especially those. who are accustomed (o raise 
Temp, to give this fair and candid examination. To 
towns, we have not adegante advantages to pirave this 
‘enquiry; but itis now several years since I accidentally 
and «su in my garden, of whieh Title 
remained but the woody fbre,((be ran, Re. having grt- 
ally roted off the epidermis, Ke.) which resisted 0 
1 my attempts to break it that I was foreibly struck 
ith the probable advantages to be derived from its uve, 
Since that time I have repeatedly mentioned the fect, 
ve endeavoured to induce others to pursue (keen! 
5 ly bel out effet. My altention hax 
suhjoe, by lately stripping off « 
sonal al singe lire from a plant, ant twisting i once 
0 tice into a stall twine, which T could not with all 
iy force leak, otherwise than by repeatedly hending, 30 
4s sradually to destroy the eahesion of the paris even 
the single fibre would, I believe, have supported weight 
‘f some poate. Uiaer the impression T have, Tcon- 
tier the medi of the Emporium the eat hy whieh 
might hope to have full and fit ex male 
pan pi ow rly bapertay a 1 Sete oly cot 
aquest the favour of any one wi pursues if, to let me 
Kaow the result, that I may commansicat it othe public 
Before T ewichde, T shall only ad, thatthe pith of 
this plant, which is very considerable, i, without exeep- 
fina, one ofthe most combustible malcrinls I know. A 
piece of seven or eight inches in length, from one of the 
ranches, perfetly dey, eatehes Gre like tinder, and 
Ivurns down in less than a minute. Whether experiment 
ray show it fo he unefal as x match, in Mastin rocks, 
insead ofthe present kind employed, I kuow not; proba. 
bby we may Bul it woeful fa well as i other 
parsits 
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THE IMPORTANCE OF 
DISTILLED WATER IN YOUR 
SURVIVAL STRATEGY 


By George W. Preuss 


‘THE PRE-CRASH REALITIES: 


Water quality standards vary so much 
from community to community that they 
are often meaningless. There have been 
instances of towns and cities that said, 
“Approved Water Supply” only to have 
been giving their people conta 

water. 

In theory, rivers are self-cleaning over 
large distances, In reality, after factories 
dump their wastes, cities pump in raw 
ferarage, and pets, herbicides and 


t throat, bladder, 
higher in New Orleans after 
pi has been contaminated, 
than up north. Asbestoes in drinking 
Wale cn rigger itetnal cancer years 
later. 

‘To avoid costly filtration techniques and 
avoid lawsuits for failure to kill bacteria, 
‘municipalities add large amounts of ehlo- 
rine to drinking water. When chlorinated 
water is ingested with dyes, additives, 

‘and other chemicals in the 
‘not uncommon to see 


nufacturing processes. 
when the alumi 


ry wa 
tons of the toxie waste produet, sodi 
fluoride, suddenly, by accident, fh 
dization became very popular. The munici 
alii decided that they “knew what was 
9 for us 
‘When inflation soared, and ocean front 
land became expensive, land developers 
‘and industries over-built. Natural fresh 
water aquifers were quickly depleted and 
could not recharge with fresh water. So 
salt water infusion oceured. Drinking 
water became salt contaminated. The 
‘great "American diet” often contains ex- 
cessive amounts of refined sugar and food 
processors add salt “for flavor". Some 
is necessary for life and for the po- 
tassium-sodium balanee. (Ideally one 
should get natural sodium from foods like 
beets.) Unfortunately with a high sodium 
diet the body tends to excrete the needed 
potassium and hold the salt. After decades 
of abuse, hypertension and kidney failure 
‘Some heaith enthusiasts believe that 
“mineral water” has many beneficial trace 
elements. The body must then struggle to 


remove the insoluble, inorganic minerals. 
Ifhard water or mineral water is allowed 
‘to evaporate the glass is often coated with 
‘tough, erusty material similar to kidney 
‘stones. Trapped unusable inorganie min- 
‘erals are deposited in essential body joints 
like elbows, knees, and feet. Mineral 


ted water is not distilled water. 


Many Americans depend on well water. 
If the septic tank is too close or sewer 
lines leak, or if neighbors use herbicides 
there's a high probability of contamina 
water often contains excessive 
amounts of iron, sulfur, caleium or 
bacteria. We've all seen one inch diameter 
water pipes that have become clogged 
with debris until only a fraction of th 
water flow can get through. Loosening the 
minerals requires a hammer. 
" Ewen if drinking water leaves the filtra: 
‘plant free from impurities, additives, 
and bacteria the "safe water” must travel 
Uhrough miles of pipes, into water towers 
that never see sunlight, coming in contact 
with soldered joints or lead pipes. In our 
affluent society, last month's sewerage is 
last week's fresh water and next week's 


~ drinking water. 


If your drinking water has a strange 
woody taste that’s from the decomposed 
leaves. If there's oil in your water, blame 
the outboard motors on the lake. What: 
ever oll, antifreeze or other carcinogens 
that are on the pavement get washed into 
the future water supply with the first 

‘After heavy storm or when the 
sewerage backs up into the fresh water 
supplies health officals tell the citizens to 
“boll the water”. Although this is better 
than doing nothing and it kills some of the 
bacteria, the sad and funny partis that the 
pure, safe, distilled water goes off as 

spor. The “boiled water” and ll the 
inorganie residues in it are ingested, and 
the body has to work hard to get rid of the 
solid contaminants. 

‘When you buy bottleddistlled water 
{or $1.00 a gallon Murphy's Law prevails. 
You have to take on faith the manufac- 
turer's promise that he sterilized the con: 
tainer and used distilled water in it. Was 
the bottling plant next to a refinery? What 
about the bacteria count? How long ago 
‘was it distilled? Who has more interest in 
‘your water safety than you? 

led water should be stored in 
steam sterilized, glass containers with 
‘lean, tight fitting lids. Bottles should be 
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rotated on first-in, first-out basis. There 
are several important reasons why dis- 
Uilled water should not be stored in plastic 
containers, yet many manufacturers do 
this. The funny taste that distilled water 
‘gets when stored in plastic bottles is due 
to the molecular exchanges. In contrast to 
mineral saturated, hard water, distilled 
water is relatively contaminant free. It 
hhas a tremendous “pulling power” or at- 
tracts loose molecules. Inside the human 
body distilled water attracts waste pro- 
ducts, accumulated chemical poisons and 
‘other debris and helps the body remove 
‘these toxins. Inside a plastic bottle, the 
distilled water begins leeching the loose 
plastic molecules and these are consumed 
when the water is weed. Paaic bing 
ir has surfaces for debris to get 
trapped, Glaas ean be sterilized with fot 
steam, while plastic gets soft or tacky. 


DISTILLED WATER AND GOOD 
HEALTH 

‘To the medical establishments it seems 
almost simplistic to blame drinking water 
for a myriad of illvesses when thousands 
of other causes may be. relevant also 
‘After decades of poor health habits, 
desperately ill people want to continue in 
their ways and “drink distilled water to 
get well” 

When combined with adequate rest, 
‘exercise, fresh air, and moderation in dit, 
distilled’ water can help nature restore 
health. Routine maintenance is always 
preferable to major repairs. Drinking 
Several large glasses of distled water 
teach dy for 30 years is easier than risking 
Kidney stones or bladder infections in the 
future. Gl ney failure, dry skin, 
diabetes, constipation, senility, glandular 
‘malfunctions, and even aging itself, 10 
hat extent are these codes merely 
Symptoms of trapped, accumulated poi- 
Saciehe teat re 

‘When one stops drinking tap water and 
starts on distilled water there is a 
tremendous surge of energy and a feling 
fof well being the first couple days as 
wastes are suddenly released. Approxi- 
Inately three weeks later as more and 
nore toxins are released in the body and 
texereted there may be a short-term feel 
ing of discouragement, but this passes 
quickly 


When cooked with distilled water in a 
stainless steel pan, soups or vegetables 
like green beans taste better. (Avoid alu- 
‘minum pans, aluminum interferes with 
digestion, forms toxic salts, and 
absorbed by the liver, kidney and brain,) 
Distilled water quenches thirst better 
than soft drinks. Aleoholies who resime 
balanced diet and flush their bodies by 
drinking distilled water, discover that 


3 


liquor isn't as delicious as it used to be. 


Embedded dirt in cuts can be soaked 
‘out with distilled water. It doesn't sear the 
way iodine does. As municipalities go 
bankrupt contaminated water will carry 
water-borne diseases. Dehydrated food 
that’s reconstituted with distilled water 
has a better flavor and texture. Many 
prize winning race horses are given 
distilled water. (Could distilled water help 
‘your endurance?) 


If distilled water helps in the digestion 
tnd assimilation of food, apply this idea to 
survival. Could people survive longer on 
the same amount of food, if they had 
adequate supplies of distilled water? Is vi 
tal body energy wasted trying to excrete 
‘water-borne poisons? 

If big industry ean use fraud to convince 
‘government to force us to consume Muor- 
ide, is it so unimaginable to envision 
population controt policies implimented 
through the water system? The govern 
ment would hold the “antidote monopoly” 
‘and sell licenses to raise revenues. 
(BRAVE NEW WORLD-1984 fans ean. 
imagine the "final solution” to the Social 
Security “problem",) 


If water is contaminated with a sub 
stance that has a boiling point below 
212°F (100°C) that must be distilled off 
first before the water is pure. Ifthe glass 
bottles are not sterilized with hot steam 
and the machine is properly cared for, 
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there's always a possibility that some 
virulent bacteria on a dirty lid or able to 
survive the 212° temperatures might pro- 
agate. 


WATER DISTILLING UNITS: 
1. Electric 


‘They each have advantages and disadvan 
tages. Owning one ofeach type is prudent. 
1, Although the initial purchase price is 
igh (often $200 or more) the unit is neat, 
clean and easy to operate. The Aqua: 
Princess produces a gallon of water every 
3 hours at under 10¢ per gallon. 
International Pure Water Systems 
US. National Headquarters 
25 Edwards Court 
Burlingame, California 94010 
(415-948-5890) 


It shuts off automatically. Since it polls 
1,000 watts and needs 120 volts you have 
touse aheavy duty extension cord. A frail 
lamp cord heats up. 

‘Successful conversion of an electric dis 
tiller to fuel burning (underneath) would 
be difficult, The insulation and wires 
‘would be ruined. 

"2 Although fuel burning distilling units 
are easy to construct, most have no 
‘automatic shutoff. Ifthe water boils away 
‘you may burn out the bottom of the still. 
It’s best to have one still that’s used only 
to purify water. You avoid eher 
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‘actions that make the water unsafe oF un- 
pleasant. 

3. [everything goes wrong, it's wise to 
have in each survival kit a solar distill 
tion kit, When deflated it measures 7” by 
snd produces about a quart of 

Tt distills sea water 


1900 Olympic Blvd. 
Walnut Creck, CA 91596 

(6038A Solar Distillation Kit $29.95) 

($1.50 shipping) 


In Anthony Greenbank’s THE BOOK 
OF SURVIVAL (New York: Perennial 
Library Harper & Row. Publishers, 1967 
‘pages 57-58) he gives the details on using a 
‘bucket and 6 foot square plastic sheet to 
‘build a survival still. Dig the unshaded 
hhole 9 feet across and deep enough to con- 
tain the bucket. 


“Anchor plastic with soil and rocks at 
rim of hole. Place rock in center to 
weigh sheet down... Plastic dows 
not touch earth nor bucket. 
Vapor mist underneath sheet will 
show when condensation is form: 
ing" 

This $1.96 book ts an evential to any 

survival lit 


YEAR-LONG GOOSE 


bby Boyd Hill 


In the south of France (Aveyron Pro 
vince, not far from D’Artagnan’s home in 
Gascony) the farmers keep enormous 
numbers of geese, both for food and to 
hold down the garden bug pests, ‘This has 
Jed to. little known method of preserving 
‘meat without refrigeration. 

My wife, asa little gir, often ate such 
goose ath ndfather's farm in 
Pradinhas. It was very rich and oily. but 
‘would keep extremely well over at least 
fone summer, and possibly for several 
years. Cooked pork could also be pre 
Served in the sime manner 


It requires large about 18° diameter by 
24” high) earthenware jugs, heavily 
flazed inside... and a great deal of elar 
iffed goose fat, mixed with clarified pork 
lard. 

‘The goose ean be cooked (thoroughly) in 
almost any way, but in Pradinhas was 
usually roasted on a spinning spit (2 
primitive rotisserie) infront ofthe kitchen 
fire. Alternatively it could be roasted 
whoie in an oven, oF cooked (essentially 


deep fried) in chunks in the goose fat/pork 
lard mixtur 

‘A layer of fat/lard about an inch deep 
was put into the jar and allowed to solid 
ify. Then the chunks of goose, about 
two fist siz, were placed in a layer in the 
jar. IT WAS IMPORTANT THAT THE 
MEAT DID NOT TOUCH THE SIDE OF 
‘THE JAR. Over the meat the hot fat/lard 
mixture was poured until it covered the 
‘meat about an inch. This layer was then 
allowed to harden. and the process re 
peated until about three or four inches 
from the jar's rim. Lastly. an inch-thiek 
topping of pure pork lard was poured on 
fas sealer, and the whole thing covered 
with a piece of cloth tied on with string. 

‘The preserved goose was called a 
“confit,” and was usually kept in the cool 
eller. However, the meat would stay 
fresh and wholesome (as long as it was 
‘completely covered with a fat/lard layer) 
for weeks or more in a hot summer 


kitchen, 
a 


‘To Pioklo Gherkins. —Put 
about two hundred and fifty in strong 
brine, and let them remain in it three 
hours. Put them in a siovo to drain, 
‘them, and place them in a jar, 
For a pickle, best vinegar, ono gallon ; 
‘common salt, six ounces; allspice, ont 
ince; mustard seed, one ounce; cloves, 
half an ounce; mace, half an_ounco ; 
‘ono nutmeg, sliced ;'a stick of horse- 
radish, 5 boil fzteon minutes ; 
skim it woll. "When cold, pour it over 
them, and let stand twenty-four hours, 
covered up ; put them into a pan over 
the fir, and let thom simmer only until 
they atfain a green colour. Tie the jars 


RERERIRERSRIR ER BRIRDRIRE 


To free Plants from 
Leaf-Lice.—The following is ro 
ommended asa cheap and eaty mode 
of getting rid of this pest:—Mix ono 
‘ounce of flowers of sulphur with one 
Dushel of sawdust; scatter this over the 
plants infected with these insocts: thoy 
‘will, soon be freed, though a secon 
application may possibly be necessary, 
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Cryptography, or secret writ 
ing—from the Greek eryptos, a secret, 
ani gratin, o wits bon largely 
employed in state despatches, commer 


riddles. logra 
ployed in the transmission of news by 
electric wire, partakes somewhat of the 
cryptographic character, the writer ome 
Plying certain words or Sure, the 

y to which is in the possession of his 
correspondent. ‘The single-word des- 
Puch ima by Napier to the Govern- 
ment, ‘was a sort of erypto- 
graphic conundrum — Peeeavi, T hav 
sinned (Seinde); and in the agony 
column ofthe Zac thre iy 
‘appear 13 which look puzali 
‘lumgh'antl we diacover the key tetas 
or figure. Various and singular have 
been the devices adopted—, for in- 
stance, the writing in the i 
of a card et 


{0 be separated from the mass of writ: 
ing by means of a duplicate card with 
similar "perforations; tho old Greek 
rode of writing on of aatrip 
‘of paper wound round a atick in a core 
init rc, and the sbaitton of 
or a ery oF wots. 
Where one fiter le always mado’ to 
sand for another, tho seret of n eryp> 
fograph is oon discovered, but when, 
a inthe flowing example the aan 
lows not invariably corespond to 
Galoerer wich ing mbt, the 
iffculty of deciphering the eryptogrs 
in manifestly intrensed:— 
(hw yuh aych,enyara lovey ayme 
Onrvarore simu h matamab emshye 
‘Tho tranaation of this can, be made 
only by the posenor ofthe key. 
bod ofghijkimnopars 
hushmoneybyohartesh 
tavways 
rossera 
“Hush Money, by Charles H. Ross, 
wet ae tr whi when 
ed to the cryptography wil ve 8 
‘upet from Purnell Hermit 
“Par in wild, unknown to obi lew, 
‘rom youth to age a reverend hermit 
wom 


a2x$9al[aass2ige7er 
O821272al;t 
428;2(313,*7929%,1°4 
era xsarsjazt 
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HANG-FIRE 


Anyone who has played with firecrackers 
explosives understands the term, “hang-fire" In case 
you haven't, hang-fire means a fuse has seemingly gone 
out, yet smoulders. The experienced will wait several 
minutes to make sure the fuse has died. But the novice 
will pick up the object to relight the fuse, only to 
have it resume burning and go off in his hand. 

For many years demographers, those vho study human 
societies and where they are headed, have been warning 
of civilizations eventual collapse due to a surplus of 
People. Worse than a mere surplus is the increasing in- 
feriority of so many being born today. 

As the educated and employed limit their births the 
ignorant on velfare go on having as many babies as bio~ 
logy allows. They have swamped our civilizations until 
crowding, pollution, inflation, violent crime, etc., 
has lowered everyone's standard of living. 

Over the years, such professional men as Dr. Paul 
Ehrlich, Garrett Hardin, William and Paul Paddock, Karl 
Sax, William Vogt and many others have warned of the 
consequenses of uncontrolled fertility among homo-sapi- 
en populations. Their warnings vere studied and logical: 
However, all to otten, thoy endangered their credibili- 
ty by dating their predictions 

The problem with dating such projections is that un- 
foreseen variables implemented from within or from 
without a stricken culture can make the prediction and 
the predictor seem vrong. 

William and Paul Paddock's book predicted “Famine— 
1975!" Although in 1975, conditions in third-world 
countries were vorse than in 1967, when the book 
published, technology and economic juggling averted 
actual famine on a broad scale. Of course, malnutrition 
was more common in 1975 than in 1967 but since this 
Dest~seller's titled date,vas premature, its warnings 
were ignored. 

Famine did hit in Africa's Sahel region in the mid- 
*80s. Millions starved and are still starving. Idiots 
wanting such predictions to be wrong blamed the famines, 
not on the surplus populations, but drouth. There vas 
ho exceptional drouth. The famine vas, and is, being 
caused by desertification. 

A desert is an area whose ecology does not create 
its ow rainfall. The Sahel is a band of desert stret- 
ching nearly across the vhole of the continent of Afri- 
ca. Tt has been widening at a rate of five miles a year. 
Ignorant primitives, overgrazing the grass and brush 
and cutting down the trees for fuel, have been creating 
their own desert out of a once verdant ar 

Years before the famine, the natives were given all 
the benefits of modern science to save more of their 
useless offspring, as well as the offspring of their 
cattle, goats and’ sheep. Those offspring grev to have 
all the offspring they Could. So, as they all chewed 
and hacked away at the vegetation, the desert widened 
and millions starved. 

In 1985 the famine was a media event. One could not 
avoid specials showing pot-bellied, skeletonized child- 
Fen who should not have born in the first place. The 
most disgusting scene I can remember was of a woman at 
fone of the feeding stations leaning against a wooden 
fence, while having yet another baby, On the other side 
of the fence vere crowds of starving natives not lucky 
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‘With tho key— 
abedefghti kimno 
9451276884 —x 10" C) 
tuvwxyz 
ees Sa 
it fa easy to write and not very hark 
to read the entire speech. The whole 
theory of the mg that each 
‘correspondent possesses to 
secrets To confound an outside in- 
uirer the key is often varied. A good, 
isto take a line fromany ordinary 
3k and substitute the first twenty-six 
of its letters for those of the alphabet. 
In your next eryptogram you take the 
letters from another page or another 
ook, Teig not necessary to give an 
example, Enough will be, seen from 
what, wo have written to instruct an 
intelligent inquirer. 


TOYS TO DELIGHT 
THE CHILDREN 


HOME WORKSHOP MANUAL 1930 


problem of keeping ehil- 
the area, with its thousands 
of danger, is mont krious. With np 

bin it in not dificult Co 
st tb chikden toe, and te 
Playmates are always glad of an oppor- 
{unty to’ be with them, 

‘The playground contains a trapeze, 
Tings, tent, teeter-totter and fiag 
polet'an nitplane that runs on a wit 
{oo ft long and gives a real thrill; and 
‘tank for miniature boats, which every 
Imother will appreciate beemuse almost 
AT boys insist on using the bathtub for 
‘this purpose. The apparatus is painted 
white and trimmed in green. Incidentally, 
thomachine gun, saat, batteship and 
‘windmill areal homemade to 

in purchasing the lumber 
sound apparats, choose clear. 
frained oak and yellow pine fr all parts 
{hat most be strong and durable. Come 


y 
portance in this work. 
‘The materials necessary, for 


the trapeze, swing and tings 
are a follows: 1 pe. L by 2, 
by 12 ft, 1 pe. 2 by 

ft, and 4 pes, 2 
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enough to have gotten inside the feeding station. 

Incidentally, the famine didn‘t go away. It just be- 
came boring as Americans wasted more and more money to 
stave off the inevitable doom of millions of useless 
primitives. 

‘The TV evangelists vere the worst offenders in the 
media hype. AS I remenber, Jimmy Swaggart raised $300,- 
000.00 before he was assured the food would not be de- 
Livered. Even so, he went on to raise a total of $3,~ 
000,000.00, none of vhich went to Africa. 

‘The most ridiculous example of misplaced compassion 
was the New York school project where little children, 
many on welfare, were urged to give their nickles and 
dimes for an airlift of grain to the famine area. I 
worked it out and the one planeload of wheat cost over 
$3,000.00 per ton. Such foolishness only makes people 
mote callous to human suffering. 

At any rate, William and Paul Paddock were right. 
But since they were premature, their warnings were 4: 
counted. 

Dr. Paul Ehriich's “The Population Bomb" was publis= 
hed in 1968, In this book he predicted the worst in 
nine years, or 1977. His observations were correct but 
his time calculations were off. So he, too, was consid~ 
ered a harmless alarmist. Although his findings asaured 
doom for most of mankind and were based on the laws of 
fuse and effect, he too, vas ignored, The prologue of 
he Population Bomb" is’ reprinted below. 


PROLOGUE 


“The battle to feed all of humanity is over, In the 
‘world will undergo famines—hundreds of 


politics, and economics of the 1960's are dead. As the 
{ost powerful nation in the world today, and its largest 
‘consumer, the United States cannot stand isolated. We 
fare today involved in the events leading to famine; 
tomorrow we may be destroyed by its consequences. 

_Our position requires that we take immediate 
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4 washers, 44 in.; 6 porch swing, hooks; 
1 set porch swing chains; 2-1¥4-in, eye= 
bolts, Tt simplifies the construction 
greatly if you have « planing mill cut 


snd plane the lumber to finished sien 

i 2 by 9 in. erosbeam 
tole length of 7 feand bore’ Se, 
fee 30 fom each end. Now lay out 
the four 2 by. in Teg, whieh are 7 
10m lng Cte ten of ach 
on an angle so that they wil prend 8 fe 
Bin. apart atthe bottom, Wher in place, 
bors 2h ole a the uper eal of 
tach, 1i4'in, from the to, t0correrpa 
wi the fe the Baten ao 
tire a Sin. Wole 19 in. from the upper 
fod, Cuba Lby 20, braces 32 in ong 
td bore a 96-ins ole 4 tn from ethet 
tnd. Bolt them in place's indicated ia 
Fig. 28. Cut four pice of the in 
fttup iron 18 in logy dl» hole i each 
ny and belt them in pace. Cut two 1 
by 3 im plees 28 tn long and bolt tem 
30 in below the top oft 
leon the si sore books in the ere: 
beam exnctly af the locations shown ia 
the drawing 

‘Cut {mo chains 70 in, log for the 
sing, The satis a pieee off by 6 in 
tak 18 In ong, Bore oles forthe two 
eyabote nd fasten the exis in place 

‘The trapeze fe made of two pees of 
chain’ $2"%n long. and. a broomstick 
proved fo hold the iden the 
Sid Hak of each ch 


For the rings cut two pieces of chain 
432 in, long and two pees 7 in, long 
doin these to form a V. Next take one 
of the Sein, bolts, slip a J4rin. washer 
over it and put it through one side of the 
Chain, Slip the bolt through one of the 
‘in. lengths of gas pipe and out on the 
Other side of the chain: add another 
washer and the nut, In finishing the ap- 


1107 THE SURVIVOR Vol. 3 


Of course, Paul Ehrlich was often featured on the 
Johnny Carson Show. This vas a mixed blessing. He did 
reinforce his arguments and sold a lot of books. But he 
is so genial and sophisticated in his delivery that he 
makes Johnny's largely moronic viewing audience feel 
superior to such an egghead. 

I ¥as on the Phil Donahue Show in June of 1980. 1 
told what vas happening to vorld civilization and was 
treated to jeers and angry shouts. I loved it. 

In 1980 there weren't nearly 4,000,000 homeless in 
the U.S. with 60,000 in New York City alone. Family 
farms Weren't going under at the rate of 380 per day. 
Banks weren't failing all over the place. Businesses 
weren't going bankrupt at a record rate, GM announced 
the closing of ten more plants in the next three years. 
More work is going out of the country, even as more 
Latin Americans are sneaking across the Rio Grande. 

But everything is being worked out, the politicians, 
their economists and the media tell us. This is because 
broadcasting the truth would cause a panic. Politicians 
who can't do anything, anyvay, wouldn't get reelected. 
Media ads for trash wouldn't pull, so the TV stations 
would lose revenue. 

Sure, there's many reasons the Establishment wants 
people to go on going on with busin what 
there is of it. So everyone vho varns that this’ Disney- 
land for dummies is going to close down soon must be 
discredited. 

Really, what good does it do the average person to 
tell him that his culture medium is coming apart; that 
the degeneration of civilization, since the early '70s, 
has accelerated past the point of no return? What can 
he do about it? 

I don't biame the politicians and the media for 
Propping up their doomed Establishment as long as they 
can, Some of them do believe there are solutions. But’ 
post of them know there are no solutions and are only 
buying time to get themselves a secure haven in which 
to wait out the coming storm. 

But all thé billions in inflated currency pumped in- 
to our econory and ali the media deception will only 
Serve to make the collapse vorse when it finally comes. 
As I vas writing this 1 vas watching a news story about 
retired workers protesting their loss of pensions as 
the companies they had worked for went bankrupt. They 
had swalloved the nonsense about a safe and secure ret- 
irement. Now they have nothing but insecure Social Sec- 
urity to fall back on. 

Soon people wili be surprised to see that their bank 
accounts vill not be covered for up to $100,000.00 as 
Promised by the FDIC. If your bank fails and your house 
Payment comes due, the few thousand in your account 
will be gone and you could soon join the ranks of the 
homeless. 

Of course, if you've planned ahead and decided to 
relocate vith a useful trade, you can avoid the worst. 
But maybe it's easier for you to put your faith in oth- 
ers rather than in yourself. 

At any rate, the hang-fire principle is about to 
smoulder toward the live part of the socio-economic 
fuse. More people are acknowledging the active sputter, 
September 10's CBS Report, “Examining The Federal Def: 
cit", showed Federal Reserve Board Chairman Alan Green= 
‘span predicting a recession by 1989, What he calls a 
recession will make the Great Depression seem like a 
time of affluence. 
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leak 
ieee 
Bs re 
ce eee 
Fal neeuary ata 
ae 
Par Ara 


9 
were up the 1 by 12 by 8 

. peces and plane 10 a smooth 

edge. Cut the to ends 10% by 
1194 in, and nail ends and sides 
together. Now. take the other 
Sef boned and nail i in place 
for the bottom, It is well to put 


Now eut four 1 


by 4 tn. pieces 16 in, long; nail 
thetign Gol a tyra in pce tot 
he legs. Cut a in, pee 
heros the top of the tank ae euch end to 
Feinfore it nd kep i from spreading 
Cut two 1 by 6 in. pieces and nail in 
place across each end at the top. Bore 
{En tle in from the tp to keep the 
rom overflowing. 

‘While the construction of the airplane 
(Figs. 28 and 31) is comparatively 
imple, it must be built up properly, or 
{Ui be dangerous forthe afer ei 
and tail skid 
that the plane 


ule wo 


pee 
by 12 in, by 12 ft yellow pine; 1 pe. 1 
by 1% in. by 10 ft, oak; 1 pe. 2 by 4 


2 pulley, 144 in. 
"neg, mc i fo 
tip, and the foslage, which is 4 9 in 
long ate eut from” 12-1, board. Join 
thevvings and fuselage with Iya: wood 
teres Cit an IBN. piece of tworby~ 
four and fasten it to the bottom of the 
fuselage or body diecty under the wing 
{ovfor the wale or landing gear."To this 
fttach tho wheels next. If you ean't ob 
thin disk wheels conveniently, saw ot 
itheels of Isin, oak. Be rire the landing 
Fear and wheels aro strongly ‘made 
‘There ie considerable strain on these 
parte when the ship lands. ‘Fasten the 
fo pieces of ein. etrap iron in place 
10 brace the landing geat 
Tal Sid made of yo 15 i 
long. pieces vt. from I by 134 in, oa 
tnd Bolted in place on the fuelage. AS 
{his i used aa a brake in stopping the 
Alzplae, be sure that itis Sra. 

"Fou will notice in the dexwing (Fig. 
a1) thet the fuselage alo is reforced 
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‘ONLY ONE EARTH 


| 
| 


i 
: 
i 
i 
f 


an 
i 
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aoey 
il 
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lt i 


ries entitled “only One Earth’ ng 
earth's ecological past and future. The opener, titled 
The Road To Ruin” backed up most of what I've been 
writing in The Survivor, 

‘So now, at the 11th hour, the government and the 
media are’ telling it like it is; as I've been doing for 
years, Either they are reviving a latent concience or 
they want to absolve themselves of blame by being in a 
position to say "I told you so". 

Regardless, you should know by now that the hang- 
fire period in our final years as a great and prosper- 
ous nation is about to end in an as yet unimagined ex- 
plosion. But you still have time to save yourself and 
Some of what is the best of our culture. Whether you 
will or not is up to you. However, if you consider your 
line worthy to continue, you will draw on your ances- 
tors determination to survive and cut all ties to this 
present order. 

Tf you have living descendents a hundred years from 
nov, you vill be remembered as a credit to your specie: 
Tf hot, you von't be remembered at all. But that too, 
will be good for our species, 


selec weuecignt 
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with 1 by 114 in. strips, Cut two 
TH in, long and fasten them on each side 
of the fuselage in back of the seat. They 
extend about 2 in. above to give « place 
for attaching the rear chain. Bolt two 
pivees of wood 12 in. long between the 
‘axle and the wing just ahead of the eock- 


pit, 
‘The seat is made of any light wood 
fand cut as shown in the drawing. The 


io wo pees {ty 3 by 
shown, fad nail in place 
Tone of eck hy 1 


by 6 ino held In place with two screws 
‘he propeller is cut from white pine and 
pivoted on a 2-in, wood serew. 

‘A poreh swing chain set usually con- 
tains two large hooks; these are screwed 
Into the 2 by-4 in, axle for the two front 
end chains, 


In painting the airplane you ean use 
uny colots you desire, The one illustrated 
is white, with red, white and blue tar- 
els on the wing and 1 black radiator, 

‘The trolley ie made of a piece of 1 
or 1% by 146 oak, Berew two 
hooks bows a mo on the underside 

ip the pulleys in place and, to mal 
Certain they ull nak come Kose, bend 
shut the hooks that hotd them. The lower 
hooks are Teft open so that the ehains 
can be adjusted to the desired height. 

"Now comes the most interesting part 
of the whole job—making ready for our 
test flight. Take 100 ft. of No. 9 wire, 
slip the pulleys into position, wnd stretch 
the wire from the house to the garage, 
fo to n tree or any other suitable place, 
{tis not neesary to have the uper end 

any great height; a very small incline 
wvll give euficent speed to thrill any 
‘youngster. After the wire is stretched, 
fasten the airplane to the hooks and 
dja 0 thatthe tll aid wll come 
inj ‘contaet with the ground before the 
vihels touch, xi bring the air- 

lane alimost to a complete stop before 
I enche the lower en of the wire Tt 
is woll to use a turnbuckle at one end 
‘of the wire, as from time to time it wil 
be necessary to take up the slack. 

‘The teeter-totter (Fig. 32) is a very 
simple piece of apparatus, but it 
give the children endless 
Iateriats: 1 pe. 1 by 12 in. by 8 ft, 1 


pel by 4 
of 343 


pe.2 by 4 in. by 12, and 1 
“h 
‘outside diameter) 


in. by 8 ft yellow pi 
gs, (about 
long. 
First cut out the 1 by 12 in. by 8 ft. 
board as shown in the drawing on pay 
38" Nail ur screw acre the based af the 
center one piece 2 by 4 by 17 in, alter 
boring  1-in. hole through it from end 
to end. Cut two pieces for uprights 2 by 
4 by 19 in ong an in. from the tap of 
cach bore a Tin. hole. Cut two pieces 
23'by by 27 in. to form the base and 
il them in place as shown. Cut one 
Piece of 2 by 4 by 18 in. and nail it be- 
tween the uprights at right angles with 
the base. Now brace the stand with two 
1 by 4 in. pieces as indicated in the dia 
gram. Place the top board in position 
find slip the pipe through the uprights 
fand through the ole in the eross roem= 
ber, cotter pinning it in place. The 
handles are made of 1 by 1 by 7 in. 
pieces with n small block of 2 by 4 in, 
as the base. 


SAND-HOX PLAY SHELTER 


ing in the sand. never luce its 
tsa or eal hen Civ hem 
a roomy sand box in a shady spot 

they will amuse: themeclves endlesey. 
“Fo build'a combination sand how and 
play” shelter ie very simple tacks A 
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"fours and odds and ends of 
boards, atid an old tent Ay, tarpaulin 
for awning are the only materials needed, 
‘As 10 fixed dimensions or methods of 
construction have to be followed, the 
builder ean easily the design to 
suit whatever fare at hand, 
‘Two types of play shelters are illustrated 
in Figs. 37 and 38, and either can be 
‘modified or elaborated in many ways, 

‘The shelter shown in Fig. 37 consists 
of a large sand box with two posts, which 
support a framework of I by 2 in, strips 
covered with canvas, 


‘Two removable standards, which fit 
over the ees. of 
Tength of pipe, Thi 
Horizontal bary 
sain purpose cary 
{simply made swing 
feat The standards an 
feat can be lifted up 
Hot nd ped ot 
sie the sand box, when 
desired 
“Another low seat, a 
trifle wider than the bor, 
je made with cleats un: 
dior each end, $0 that i 
tan slide back and forth 
in the edges of the bor. 
This is for the children 
on, if they wish, 
Dinying with the 


The other _ shelter 
(Fig: 38) is more like a 
miniature arbor, hall of 
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which is occupied by a sand box and.the 
other half by'a seat. 

‘No matter what conctruction is used 
in building a sand bor, it should be given 
two coats of paint, either dark green 
of 8 color to harmonize with the near-by 


important to have clean white 
id for the boxes. When this ean- 
tained locally, a few bags ean 
‘be bought from a dealer in masons’ sup 
ies or often from large department 
stores, especially in the cities. 


‘TOY WOODWORKING MACHINES 


ars wokae ifm: ik 
shown in Figs. 30-41 con- 
tof mithe, dil pres, sander joint, 
ind clear taw. Pony’ not ony er 
ts educational toys for children 

ectncieal tare of ind bu 
iy arm oul work that is asturate 
nough for model parts and smal tye 
‘he ost of bulling these machines is 
pie 

he inthe (Fig. 39) han an_overcll 
length of 14 ing but the builder ean 
crease it up to°H in, sorcessfuly, if de- 
fired: The apindle is held in ‘bronse 

ings, which are aplit to faftate 

tightening "when they become Toose. A 
tmodelcT Ford front ale steering pane 
Bory bolt was teed for the spade As 
tho bolt in" in. in, ameter, i allows 
the tse of standard hocks and, face 
Plates such ox are vld by many ofthe 
Inanufacturers af portable type wood: 
working machines. 

in preparing the bolt, remove the bolt- 
head fat below the’ oil groove. and 
smooth up the cut with ale, The straps 


that hold the spindle bushings in place 
‘enn be made from }q-in, sheet brass or 
strap iron 


In a sinall lathe of this type there is 
very little thrust, therefore a small brass 
‘washer placed Between the pulley and 
the end bearing block will serve the 
Durpos of thrust bearing 

in setting up the spindle, great care 
should be taken to see that the bears 
are in line and that the spindle is al- 
lowed to turn easily, 


1110 


THE SURVIVOR Vol. 3 


emacs inset, 


is of the lever con- 
trolled variety, The lever is made from a 
44 by 34 by 8 in. strap-iron piece, and 
{m'held in place with ein, stove bolts, 
cut off at the right length and riveted 
Over. ‘The tailatock, whieh has a slide 
ole for locking the stock at any posi- 
tion onthe ‘ways, je taade from’ five 
Pieces of wood: the two main pieces, the 
lamp for holding down the spindle bush 
ing, end the two spacing blocks. 

Finish the woolen parta of the lathe 
with two coats of shellac and. then 
toamel to aut 

‘The base and brackets of the drill 
press (Fig, 40) are cut from %-in. wood 
Mile the frame is made of 
‘The table, which 
ineut from 3 
214 in. The two arms are made from 
pein. strap iron and are bolted to the 
(Gp of the frame as shown 

Tron washers are put betmeen the pul- 
lays and arms to serve as bearings’ On 
the inner sides of the spoo! pulleys is 


4 disk of sheet tin, 1% in, in 
Which serves to keep the belt fi 
hing, of of the pulley. ‘The ahafta, on 
‘whieh, the pulleys run free, are made 
from %q-in. nails eut to the right length 
and slipped through holes in the arms, 

‘The spindle isa Y4-in, rod 4% 
Jong. Tts bearing is made by' Rest borin 
Yin, bole tn the arm” (spool) an 
‘afterwards greasing. the. spindle and 
centering it in the hole. Melt some bab- 
bite in a ladle ane pour it in around the 
spindle, In this way the benring is formed 
ight in place and around the spindle 

"The chuck was taken fram 
rill'of the hand variety that ‘ean be 
bought in many five-and-ten-cent stores. 
It is soldered and pinned to the end of 
the spindle. 

‘A coll spring fs slipped on the chuck 
spindle, a= shown, and serves to. keep 
the chick. raised ‘when ‘no pressure. is 
applied to the knob on the top. 

‘The circular saw (Figg. 41 and 42) 
‘ses a small thin 24-in. diameter metal 
saw, since woodworking eaws are not 
ordinarily made in such a smal sie, 
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‘The bearing for the saw spindle, is 
‘molded of Babbitt metal in » wooden 
mold eut to the size and shape desired. 
With a fine-tooth hack saw, slot the 
front half of the bearing; this will offer 
means of taking up the bearing wear. 
‘The spindle is a Y4 by 4% in. long steel 
tod, threaded for a distance of about % 
in, on the inner end. 


the saw and another right-handed nut, 


cua. 


qi 


‘the purpose. 
“rhe Geum sander (Figs 43 and 44) is 
0 constructed as to represent an actual 
bench jointer. ‘The frame is eut from 
Yrin. stock while the centerpieces. are 
made from S-in. Cut the slot*in the 
table by sawing from the back at an 
tangle of forty-five degrees. A mold for 
the bearing is made from wood, and the 
‘metal melted and poured. After the bear- 
‘saw the bar in half and drill 

le. Fasten the bearing in 

. countersunk machine 


‘The spindle is made from ¥%4-in. rod 
and. is 39% in. long, 
"The sander drum is 1 in, long and 145 


IE RATION 
(rave NECN 


‘Be ine AAD 


‘This will hold the 
find will allow any. 
ay be necetay 

“The table top ts hinged to the frame 
with a 1 by 1% in. hinge. 

After the frame and top have been 
made, the bearing put in place, and the 
belt to the countershaft connected, 
the table and attach the saw blade 
the motor and lower the table on the 
fave. In this way the blade will eut its 
wn slot and thus will be assured of an 
fceurate fit. 

'No ripping fence or miter guide is 
shown because a piece of wood clamped 
fo the table top ‘with C-clamps serves 


yin pase 
justaents that 


fo te pin which i made tom a al 
he nandpape is ct inconvenient sr 
1 in. wide and is glued on the drum. 
‘Tie proper high forthe mander drum 
to projec above the table top ean be 
foubd by « proces of al 
‘The belts ean be made by sxing the 
leat baie fem a tn eter 
teltot the cheap variety" only spec 
Beaton isin te eather bes and 
exible 
Ti ay of the belts tendo slip, afew 


turns of tape on the pulleys will help 2 


to remedy the trouble. 

‘The machines ean be painted with a 
Iver-bronze paint for the table tops 
‘and a gray enamel paint for the frames. 


HOMEMADE COASTER 


Few recreational devices afford chil 
dren more wholesome pleasure. than 
freil-made wheel coaster. Incidentally, 
This motor-ear type of toy gives them 
found preliminary training im steering, 
braking, nd road roles long before they 
tie pert to take the wheel of the 
family cat. 

“Although the design illetrated in Figs 
47 4050 is not ellpropeled iti 0 ght 
‘and rons to easly that in level sections 
He'can be pushed with litle efor at 
brisk speed, 


THE SURVIVOR Vol. 3 


Past nce in, making several 
coasters of this type has made it pos: 
sible to climinste most of the faulls of 
its predecessors, namely, unnecessary 
weight, a tendency of the steering cable 
o become loose, and unreliable brakes. 

Lightness is achieved largely through 
using «.Yg-in, red cedar board for the 
“ain frame,” and bracing it, under~ 
neath with along % by 3 in. truss or 
Hb. The wood axle bare are of white 
Pine, which is light and not likely to 
Eplit, but they could be of oak, maple 
or other hardwood. They are grooved 
to receive the stecl sxles, which are 
Tetd snugly in place by several I-in, 
No. 15. (icin. diameter) 
‘wood serews and four end block 
Tollars, a8 shown, ‘The tendeney of 
the ordinary coaster to come apart 
is overcome by using screws. and 
bolts throughout the construction in- 
Stead of 

Build up 
indicated. Place the seat and deter- 
rine the proper angle for the steer- 
ing post by fitting them to the pros 
peetive pilot, This is important 

Tn this case cold-rolled. shaiting 
1% in, in diameter was used for the 
steering post, but gas pipe would do 
fs well, By no means use & broom= 
fick oF any’ kind of wood, as ina 
Spill it might: Break off and cause 
Serious injury. A regular automobile 
Sarin whl ean be picked up for hall 
‘dollar at any” wrecking yard, Tf you 
Have no breast drill, you may have to 
fall on some friendly garage mechanic, 
blacksmith, oF machinist to put the eot~ 
terspin, ales through the shaft inside 
the dash and to pia on the steering wheel, 
‘lthough ‘the latter may be driven on & 
tapered end to make a tight fit. ‘The 
front end of the steering post rests in a 
Hole bored in a footblock which is about 
6 by 8 in, 
je whit pie for the sering-oble 
drum if you have to cary 
Seif, but hardwood in 
‘on a wood lathe, In either ease, 

place on dhe seein post by 
‘pin oF a long wood serew; or, if you 
Prefer, deive it into postion, provided 
The hole in the center is tight fit on 


to turn 
fasten it in 


“The sash cord used for the steering 
ceable in other models always would 
Stretch and become loose, but in this 
car a flexible woven wire enble was used 
with signal success. After onee being 
drawn tight and well fastened it re- 
mained secure, As the eable is wound 
fon the drum at right angles, it, has no 
tendeney to climb or slip down. A pulley 
114 in. in diameter is serewed to the 
floor board at the correct angle to take 
the eable without being eramped. The 
able is further guided by holes bored 
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in the floor board and in the short pices 
of, wood underneath, 

‘The type of equalizing brake shown 
will lock the wheels at almost any speed, 
And the constr iit, there sal 
hazard in “cutting her wide open” on 
hills, Tf the brakes are well made, they 
are not likely to fail in any emergency. 

Tis important to fit a section of split 
hhose over the sharp edge of the sheet 
iron seat back, s0 that there will be no 


throug holes punehed with a nail 
‘Wheels, of eourse, are soneth 
rust be bought, and repr 
expense, unless you hinve 
on Tina TU will be well to get the 
Ue disk type being 
en the ‘coaster Mlusteated 


peter, with ead 
tive splendil servi 

Sone boys nugintain they’ ean wet 

peel out of the old style. wite-spwoke 

wheels with steel tires, hut thoy: make an 


unearthly racket, a 
ing ellicieney: of rub 
‘A pair of spot lights add. great 
tho appearance and do not eost 
deal, nor does, «tail ar a dash fh 
nut the “juice” to Tight thew i 
gai 


Now that your eo 
a workmanlike manner, take th 
Paint it well. The one illusteated is very 
‘effective with orange wheels, dake 
Tunning gear and. rulintor’ band 
Tight lettuce-green boty, ho numeral 
inek, and on the other side there are 
four exhaust ports painted black. The 
insite of the seat back an the 
tom are bright vermilion. ‘The entire 
coaster was given (wo casts, followed, 
when dey, bya coat of spar © 

Note that the gas tank is wot only foe 
appearance; itis ta prove any’ accom 
moiating, “pusher” with so 
push against, Uns protectin 
ff the seat, 
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7) mec gee 


{sx 


AMI MATL TOY 


Compared with the fun to be had with 
the auto-plane illustrated in Figh, 51 to 
54, the actual cost of the original model 

ery small-—two dollars for wheels, 
ixty cents for iron, and not over one 
Gollar for all other materiale, including 
lumber, bolts, serews, and paint, 

‘The body was made from a white pine 
board by. 12 in by 8 ft 8 In cut 
shown in Fig. 68. A %-in, hole’for the 
steering rod was bored through at the 
angle indicated. 

The two wings, seat and rudder were 
made from packing ease lumber. The 
wings are % by 7 by 12 in., rounded on 
the outside edges. The seat is 9 by 74 
by 12 in, edged with a piece of gal- 
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vanized tin 4 by 22%6 in., which was 
ended over wire and ‘the corners 
rounded down to the front of the seat 
for neatness, 

‘Wire spoke wheels, two 12 in, in diam= 
ter and one 10 in, all with 4-in. holes 
for the axles, were obtained. ‘The driv 
ing axle wat! made from The in, round 
iron, formed cold in the bench vise. 
‘Threads were not run on any parts, but 
cotter pins and washers were used where 
rnegessary. 

The two brackets that support the 
driving axle were made from ¥%4 by 1 
strap iron, bent cold; each was drilled 
tat one end to receive the %q-in. axle 
‘The brackets were bolted to the body 
(ee Figs. 52 and $3), 

Each wing was attached with two 
‘rmall hinges s0 that it could be operated 
vertically by means of 
tached to the axle by 
eceontries (Fig, 54) were made from 
two 1 by 3 by 3 in, hardwood blocks 
turned on the shaft of a small motor. A 
Acres was cu 

lock, leaving» Yc 
sides,’ A connecting ring was bent from 

by % in. strap iron to fit in the recess 
of each eccentric. The strap iron was 
extended up to the wings, and a 
with a loose coupling. ‘The mechanism 
epresees the wings about 3 in. with exch 


i 


g. Mow to mate the wing eeentic 
Bedale steer’ wheel, ahd ae Clevo: 
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Weeanant however 
revolution of the wheels (Fig. 1). 
“The foot pedals (Fig. 54) were made 
from two blocks 2 by 2 by 3 in, drilled 
¥e'in, lengthwise and split. The halves 
‘hen serewed together over the axle, 
The rear wheel beneket was made of 
44 by Lin. arap iron, drilled %q in. at 
the lomer ead and Sq in. at the upper 
fat. Te racket wat altached to the 
iy by te strap, bolted through (Bi 
83), Two serews were driven in lengli: 
tise of the body to prevent the bracket 
{rom sliding up. A. Yyq-in. rod was run 
through the bracket t0 support. the rear 
wheel ‘This rod was fled %q in. round 
At the upper end and fled jane atthe 
Tower end to fit the square hole in top 
of the inverted U-asle support. The rod 
twas riveted solidly to the support. 
"The stering wheel (Fig, 94) was mad 
rom an Bins equare of ein. birch. A 
in. hole was drilled inthe. block 
was alipped over the shaft of 
ed 10 7% in. diam: 
ter with n wood chisel, rasp and sand 
paper, The Inner edge was turned with 
1'Uern, chisel part ways then the block 
Sat reversed on the tar sha and ok 
Unt the ring tipped of 
"The spider was cot from an old Ford 
steering, wheel, obtained froma junk 
yard for ten ‘cents. The ends of the 
Jpider armas were drilled and countersunie 
to fit the back of the wooden rim. A 
bushing 204 in. long of gus pipe, wat 
forced through the hole in the steering 
‘wheel spider and attached to the ster= 
ing rod with a stove bot. Another piece 
of pipe was used on the lower end of 
the leering rod as a spacer to the strap 
fron erowpicce. The lower end of the 
Tod was squared and riveted tothe eross= 
Piece. ‘Two lengths of furnace. chaine 
Irere attached to the erosspiece, eros 
Under the body, and fastened to the rear 
‘wheel U-cupport mith two key rings 
‘The propeller blades were made from 
‘two strips of white pine 3, by 3 by 8 ny 
Seithn ten. shank or tenon, which was 
Tsered in ihe bub and wedged wih 
te pieces of split dowel mi 
itself was turned from a 244 by 23 by 
Bin, Bl of Bardeen, 
e_body, wings were 
painted with dark sed, and the ironwork 


small motor and t 


‘The tops of the wings were decorated 


ty a Sin, black circle with a black star 
in the center. 

‘One warning might be added: Fasten 
only one front wheel to the axle, or it 
‘will be impossible to turn in a’ small 
radius, Wheels may be purchased 
pairs, one with a round and the other 
‘with 'a squared hole; otherwise a cotter 
ppin or other means must be used to 
fasten one wheel to the axle, 


WOODEN SEESAW 


‘The seesaw shown in Figs. 55 and 66 
requires only six pieces of wood, and 
ean be constructed in a comparatively 
short time. It consists, roughly 

of a 10-in, board mounted on_« pair of 
side members, which constitute the 
rockers. These’ are set out at 

or flared, to give additional stability. 
‘The ends'of the boards are rounded into 
seat form, while a notch on either side 


‘uate mea i" 
‘The long board must 

care. It thould be # 
fectly flat, well dried, and. free ‘from 
knots or holes. That used in the original 
toy way fe ee han 10 nde td 
‘when the edges were planed was but 934 
5p. However, any width up to 12 in. and 
ddowa to 8 in, could be used. ‘This boxed 
happened to be 78 in. Jong. Any length 

from 75 to 80 could’ be used, and 
altering the radius of the rockets to suit, 
rer boards would serve 


on, 
be selected with 
nt grained, per= 


the same purpose just as successfully. 

‘The seesaw will take small children’s 
feet about 10 in. off the ground and that. 
fs about as high as most small children 
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‘care to go, soit represents # fair average 
fand a most useful size. 

‘The side members or 
rosters erect from ono 

avy boards of 1¥4-in. 
Tumber, planed on both 
sides. ‘These were 18 by 
36 in. originally, ‘They 
‘were marked with the 
‘of 8 cardboard pattern 
fand cut to the correct 
shape. The angle at which 
fy tnt 
y planing off one edge o 
the upper surface before 
the top. board was at 
tached. These parts were 
put together very rigidly 
‘with large nails, except at 
the extreme ends, where 
Tong, slender screws were 


used. 

‘When the rockers had 
teen “attached, block 
made from a piece of 2 by 10 in, rough 
Tumber waa inserted as near the bottom 
‘as practicable and securely nailed. Tt 
‘was made comparatively short, #0 that 
inva casual glance at the completed see 
any, one does not see this erosspiece, 

"The ends of the top board were shaped 
partly by trial, and the handles were lo- 
tated ins similar manner. The latter 


of 17-in, lengths of broomstick. 
‘They were cut flat om the bottom for 
the width of the board and held down 
with stout serews, countersunk so there 
would be no projections to catch tender 
young hands. In the center part they 
iwere nailed and screwed from below so 
fas to have sufficient strength to resist 
Tough usage. It is always better to err 
fon the side of strength in building toys. 


MATERIALS FOR SEESAW 


haar 


Stout ecrewn, heavy ‘sale, colored 
pictres, fat white paint, potty, 
hie enaumel, and varnish, 

All dimensions are ia inches. 


All the upper or under edges 
‘whieh children possibly could come in 
contact were rounded carefully with a 
plane or jack-knife. Be sure there are no 
‘splinters to cause injury. 

‘The outfit then was sandpapered and 

ven one coat of flat white paint, fol- 

by a coat of white enamel. After 
the latter had dried thoroughly, large 
colored pictures of scenes interesting to 
children were cut from various maga. 
‘tines and pasted on the sides and top. 
‘Then cont of henvy varish wasp 

‘over all. The pictures show throug! 
ster te are covered and protected 
against possible injury. 

"The whole thing is just heavy enough 
so that the children eannot move it 
‘around without considerable effort. As 
result it stays pretty close to the place 
there itis put, whether on the poreh, in 
the yard, or in the playroom. 
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SHELVES FoR CHILD's ROOM 


‘What would delight a small child more 
than to have for his books and other 
small belongings a set of hanging shelves 
which suggest’ in shape and color a. 
bunny, bird, kitty, clown, or fairy? Such 
‘shelves are easy to make and form a 
‘unique, colorful decoration in the nurs 
ery. 1 


South, “tod inet en: 
designs for the end pieces are 
sziven in Figs. 67 and 68, Other shapes 
may be devised: or copied from toys, 
and, of course, the size may be whatever 
tthe builder chooses. 

First make a full size drawing of the 
chosen design on heavy paper and cut 
it out for use as a pattern. Trace the 
outline on soft pine or plywood, either 
¥, in, or 9% in. thick, and cut it out with 


esther pom ste pd os 


“Tistense re See 


Teer tein. ime 
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‘an ordinary coping saw, or a power 
jig saw if one is available. Smooth the 
‘carefully with sandpaper. 
ext Iny out the dadoes or 
which are to receive the shelves and cut 
them with chisel. Be sure not to con- 
tinue the dadoes entirely through to the 
front edges ns they should not show in 
the finished work. Stop a little back of 
‘the front edges and make the shelves 
‘exactly as wide as the grooves are long. 
A tle Ed nok 3 orks sj 
‘enn be done by omitting the grooves ai 
simply nailing shelves in place. 
{for the shelves 


y 
Suitable color schemes are suggested in 
the drawings, below. 

‘To hang the shelves make two thin 
‘metal hangers about 4 by 1% in. These 
are serewed to back edges of the end 
Pieces at top and engage round head 
screws or small hooks in wall. 


cHILD's CHAIR 


‘Asa project for either the home work= 
shop of the school ‘woodworking shop 
tho" cil chai lutrated in Figs 98 
66, and 61 in at once useful and ost: 
"het of four forma a fine pte for 
fister fo tse with her table for tea 
patient an be worked ex an indivi 
at rb athe maa ig sop, 
or developed on a productive bis 
ft industhl shop where machinery ean 
te sed for much of the work. 

“The original model was developed in 
1 Pitsburgh continuation school, and 
Shang of Ue chairs were made to 
By eat for Qh par. oom of the 

ferent publie school. Some expense 
tras saved by" using humber salvaged 
Trom ‘large packing ‘bores supplied by 
near-by mercantile eatablshment. That 
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or heavy cardboard and glied on, The 
Conpitea uns can Be’ alte in 
Various colors and. given red or green 
rons, "Then tay ce plated na 
suitable setting with streets, tres, shrube 
bery, and accessories, 

Tine off each bloke in 1 
Mark 


ny squares 
heavier pencil lines just 
tend to begin eutting, and 
fine saw and a knife to work 


s. In the absence 
‘of a finestooth wood eave, a hack saw 
|. and_a keen pocket 


Keitel reach the places bere the 
‘saw cannot reach, 2 


a a 
i 


Dcalavighat ashes 
for ox tat wold be abe 
an the ebair. 

foe iy ote arts ae 
duplicates of others, it is neces- 

Sie ment omg 

te aearaty heBsind 
Fieri ee tnplt for 
Bhi When te las are 
erie main on he pokes 
Sal Me" tpl gy be 
Sts tom daet nt 


MODEL VILLAGE 
‘MADE FROM BLOCKS 


Every boy st some time or other has 
held’ a block of, wood in bis hand and 
asked himeelf: “Now what ean, I make 
fut of this old hunk of wood? 

‘Why, hundreds of things! 

For example, a whole tiriature vil- 
lage (Figs. 65 snd 66) ean be eut easily 
from blocks of white pine. Small suxil- 
iary parts ean be made of bite of wood 
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Pu ttle 
COLONIAL DOLL's HOUSE 


No gift is apt to delight a small gel 
quite $0 much as a really: fine dolls 
Route, To her it is & fairy home where 
her doll children ean live and play. She 
ean devise new furnishings, redecorate 
the rooms, and sweep, dust, wash and 
‘cook to her hearts content. 

‘And after all, isn't that the secret of 
‘satisfying toy? Tt must allow the child 
{odo something genuinely constructive 
and stimulate her imagination and in~ 
genuity; nt the same time, it should 
convey '& sense of grown-up realty. A 
dolls house docs allthis, especially i it 
{is as complete and realistic « model of 
1 house as the one illustrated on this 
age. 

AL first glance the doll's house in Fig. 
11, which is based upon one of the most 
popular Colonial designs, may’ 9 
{o'be' complicated in its construction, 
Dut when examined closely and studied 
well it will be found relatively simple 
for any handy man or boy to build in 
spare moments in his home workshop. 

nly household tools are needed and no 
legree of skill or previous experi- 
falled for. g 

‘Tho first, thing to do is to study the 
drawings (Figs. 12 to 16) until m clear 
undertindig of the method ofa 

: 
of 


sineds the next is to ex: 
parts 
teal to use is either ply- 
because they do not 
Feadily warp or spit. The thickness for 
gi te aor paso these sou 
preferably ¥6 in, although 3g-in, 
stock can be used ifthe other eannot 
te obtained. Of course, any diflerence 
of thickness will make’ a slight varia- 
mn in the length of tome of the parts. 
many of these materials come in 


lar sizes of ¥%4 in., they may be glued 
{apether and aed double tks to 


partons 
it famines 


si atc ait 
secre tee 
ak 


i 1¢ Of & real house, 
‘and all of the furniture and 


arts are 
planned on this scale. A smaller house 
‘be made by reducing the dimen- 


ay 
sions jonately. 
niga 13 and 14 fs shown the 


h the two 
uared and 


“The rooms will be so small when the 
house is assembled that it will be next 
to impossible to do much” nailing or 
other work within them. For this reason 
it wil be. best to do all the fig. of 


doors, bases, easing, stairs, and the like 
before the house is completed. The three 
sections shown in Fig. 14 should each 
be assembled as separate unite, Do. all 
wall painting or decorating and floor 
Polishing while the sections are still 


open, 

Next the outside walls should. be 
rade up. The door and window opening 
Should be marked out accurately on both 
Sides of the board and-cut out with an 
‘ordinary coping saw or Keyhole saw. 

For casing and finishing the doors and 
windows see Fig. 16. The casings may 
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be made of 14-in, wood. The eheap vard- 
sticks that some firms use as advertising. 
mediums, if planed smooth and. ripped 
through the center, are just 

the thing for the purpose. 
If these cannot. be found, 
heavy cardboard or heres 
erates will xerve quite wel 
If the easings are placed 
even with the edge of the 
openings, frames will not 
bhe needed. ‘The baseboards 
should be % in. wide and 
the same thickness ns the 
casings. 

"The stairs (Pigs, 15 and 
18) will bo found to he the 
most difficult part of the 
construction. It is hardly 
possible to show their ean 
iruetion fully enough, bu 

n be supple 
mented by the reader's ob= 
fervation and ingenuity. 
The stuir steps may be 
glurd to a thin board, exch 
step being a solid block. Another pl 
would he to eut the steps from x volid 
Mock, aly “the six. lower steps are 
‘exposed to view, the other seven being 
hiekien between ‘walle Nos, 12-nnd_ 14 
‘The stair well in the second floor is 3 
by 7¥4 in. and cut so that it is diteetly 

con walls 12 an 14 
The balustrades re made of mateh 
sd tween top and bottom 
e newel pst may’ he * ela 
pin or a round penholter 
Vien all of the stall details are in 
place and. the walls tinted, the. three 
sections shown in Fig. 14 may be as 
embled, using in. flat-hend serews 
‘The front and buek shoul be serewed in 
piace nt this time and the two ends and 
roof hinged. One hinge on the roof will 
Ihave to have an extension soldered to it 
{9 allow ito open ont to the in of the 

This left to the reader as to what kind 

of roof he will nse (see Fie 17), Small 


1117 


shingles may be nailed or glued in place: 
they look well but take a great deal of 
time to constract. ‘The divisions between 


the shingles may be represented by 
‘making grooves with the point of a nail 
set oF a chisel. The same method may 
he used for lining the siding boards. 
ae 


of wood 
chisel or sharp Knife 
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MATERIALS FOR DOLLS HOUSE 


gow "S 
3 meu 1 
Sz i 
im Bi 
wa nf 
% am 0 2 
So a 1 
% 9 Kd 
49 UNL 
8a a 
a 1 
6 1 
% i 
% H 
8 1 


fumeterat large end 


10 Lett end 4M om 1 
Hn 1 
rr ar 
MM MT 

1 
Pan 
4 

1 

2 

2 

4 

1 

1 

1 

1 

1 

1 Step—trangilar |. MMe SD 

tends SD 

3 Stair posta (coiben 

rim 1 

3 Stair posts (clothe 

rin) 1 
35 Stair mls Ye MH 8 
36" bahuirade Gof 


atch ticks) 0 
Doom ai wis made he drawing 
Casings % by % in, wood or eardboand, 
Sal brea hinge, 3 pie 

Al dimensions are i inchen, All material 
‘wood except where otherwise specified, 


‘The construction of the front entrance 


ul the bricks earved with a is shown in Fig 12, Tho arch is shaped 


with the eoping env; the roof boards are 
“4 
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made to match the main rool. 
lumns may be turned on a lathe or made 
square, of a small bracket may be used 
to support the sides of the roof 

‘The steps in front and at the side are 
merely three Yorin, sections fastened 
gether and earved like the chimneys. The 
Sunburst design over the door may be 
carved with » knife or carving chisel. 

Making up the window sash is more 
tedious than difficult, A good sharp knife 
will be the greatest asset. The metho is 
shown in Fig. 16, Tough and qui 


heavy 
feardboard should be used. When the 
tush are cut, they are glued to a piece 
of glass or celluloid of the same seidth 


and length. Each sash should be made 
to fit its particular opening. The con 
struction of the door also is shown in 
Fig. 16, 

Small green shutters serve to brighten 
the appearance of the house and may be 
made ensily. A picee of very thin wood 
with a simple design grooved in the out- 
Aide face is all that is needed for each 


shutter. ‘These pieces are nailed to t 
side of the windows. 
Sivall window boxee—blocks with 


oles for the Mowers — may be used 
under the windows, Pieces of sponges, 
colored like plants and shrubs and gl 
‘on top of the boxes, are quite effective. 

‘Careful painting adds greatly to the 
attractiveness of the house; it is one of 
the most limportant items. The colors 
suggested (see Fig. 17) are green for roof 
and shutters, white for the body and 
doors and window sash, and red for the 
steps anid chimneys. Its well to give the 
house two of three coats of paint or 
brushing lacquer. 

nside wondwork (Fig. 18) should 

be painted white along with the doors 
The floors may be stained or finished 
with clear vamish, Paper or tint the 
walls 

Furniture, bath and kitchen fixtures 
may be obtai ‘at the tor 
shops, where some substant 
forme models are to be found 
should be of the proper size to mate 
the house. It is more satisfactory, hove 
ever, to make the pieces in the home 
shop. 
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The porcelain fixtures for the bath- 

be shaped or 
to resemble as 
closely as possible the real pieces. These 
models are covered with a heavy layer 
of gesso made of glue and whiting and 
painted with white enamel to give them 
the resemblance of porcelain. 


BIRDS AND ANIMALS 


Toy making is not dificult. Tt may 
be done quite as well by women and 
girls as by men and boys, In fact, very 
few of those who have never attempted 
the work realize how simple it is to 


construct attractive toys—toy's that will 
give keen and lasting delight to the 
children bo receive them, 

‘About the only, equipment necessary 
for making many little toys are a coping 


fret or bracket) saw. a jackknife, 8 
hammer, and a rule. While other tools 
are eometimes needed and. are always 


ref, they Do nat, 
therefore, let the lack of tools or bench 
hrevent Soo from bepinning 

‘Once you have fallen under the faci- 
nation of the work and dicovered what 
fun there iy in making toys, you will 
delight In adding new tools to Zour kit, 
and ina ort time you will have a beens 
trorksbop equipped’ for mich more sine 
Bitious Undertakings. 

The subject of tools cannot be dite 
saieecd without snentiocing 5 lathe. In- 
deed; for many of the spindle toys 60 
thueh im vogue these days, a wood turn- 
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ing lathe is the thing to use. Those who 
become thoroughly: interested in toy 
‘making will want to have a lathe sooner 
for later, but in the beginning it is usually 
possible to devise a substitute tool proc+ 
ss or change the design of the toy 60 
that turning is not required. 

Tn cutting out practically all of the 
toysilstrated in Pig: 21 0 28, an ode 
nary coping saw ig sufficient, These saws 
ay be purchased at hardware stores 
fand are among the most inexpensive of 
fools. A supply of extra coping saw 
blades should be obtained; they, too, are 
cheap, 80 that the breaking of them, 


which is bound to happen now and then, 
is a small matter. 

The correct method of using a coping 
‘suw is illustrated in Fig. 24. Boards as 
heavy. as 1 in, in thickness, if of white 

ine, basswood or any soft wood, may 

wed quite easily in this Way. 

In Fig. 26 are shown a number of 
animal forms that were drawn especially 


for wooden toys. These may be enlarged 
fand ed ns palteras for toys of many 
types and ses 

Decide first to what size you with to 
enlarge the toy. Draw on a piece of sift 
pape thin earned the sae ne 

r of squares ns appear over the ute 
line Sou intend to copy, ie make the 
squares proportionately targer. In each 
square draw whatever. appears on the 
corresponding but amuch smaller square 
in Fig. 26, s0 that you will obtain an 
exact enlargement of the orginal draw- 
ing The elephant for istance i 
Jong overall and $0 in. high the peli 
canis 7 in, long and 5¥ in, highs the 
puppy dog is 44 by 5 in, and the others 
fre of corresponding proportions. There 
is enough variety to Keep you buy for 

‘From the full sie drawings you ean 
transfer whatever designs you wish on 
the wood by means of typewriter earbon 
Paper. Anoiber method, which i quicker 
{Fou intend to make 3 quantity of the 
toys or have the children help with the 
vwork, is 9 paste the various designs on 
bristal board or tough, thin cardboard 


and then eut them out co that they ean 
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o oor or ov Barun 


woop ore 


templates to trace around. 
ion is called to the character 
most of these forms, with their simple 
lines and large fect,” If) these forms 
hhad not been changed in this way the 
smaller parts would split when cut from 
‘wood. Tails in most cases should be re- 
moved entirely when sawing nod leather 
or twine substituted, 

TE will be noticed iso that all of thei 
lustetins of bis in Fig. 28 show only 
one leg; and_of the anal, only. the 
tow had al our lege Ths spins 
ton, if the toys are cut from one piece 
‘of wood, makes the work easier and the 


‘You are not limited to these designs. 
‘Many pictures of animals may be found 


in books, magazines and newspapers, and 
these may be made adaptable to wooden 
toys if simplified in the light of the de- 
signs shown. 

If a tay is to be cut from plain 
boards, the grain of the wood must 
bbe considered and made to run in the 
direction best serving to strengthen the 
weaker parts, The different drawings in 
Fig. 26 have arrows to indicate the di- 
rection in which the grain of the wood 
should run. If three-ply wood is used 
the grain usually can be ignored, 

at thickness of wood to select de- 
pends upon the size of the toy, the form 
‘of. construction, and, to a lesser degree, 
upon the kind of wood. Three-ply parts 
‘ean be thinner than those of solid wood. 

‘An elephant made the site shown 
should be % in. thick if a single piece, 


fd Ya or i in. ick i in the parte 
‘The cow, eat and donkey sbould 

ier ek if eagle ond $9 ei et 
pieces. The birds and fowl may all be 
Ye In. thick. 

‘The duck can be made into an espe- 
ial attractive toy if eut trom 4 in. 
{ie tock. with ‘the ‘Head. separate 
and loosely doweled in pce 0 that it 
tellar. The pups lnk best iin 


Air the ty hasbeen cut to shape and 
smoothed with a bit of sandpaper, the 
ind and style of base should be care- 
fully considered, because the base has 
much to do with the general attrac- 
tiveness of the finished article. Exch in- 


A 


MIFERSOE Oo? SMALL SPOOL OR HUOE 
wes currer 
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irl tay seems to call for specie 
type of base and the form should 
died wil dhs in'misds Sowe toyt 
Took best. on a round base, others need 
a square base. 

Tf wheels are to be used on the base, 
the size of the wheels should be con 
sidered in relation to the width of the 
base. As a general rule, the width of 
the base should equal about one half 
the height of the toy. 

In Fig. 24 are shown a number of 
bases. A ‘and B sre removable. In the 
ase of smaller animals for a Noah's Ark 
fand other collective groups, a. small 
cardboard disk glued to the foot is sufli- 
cient. 

‘Woode 


animals may be made up in 
le piece, or in three sections nailed 
er, a8 in Fig. 24. For birds and 
wis either a base is used or wheels 
with a counterbalance (Fig. 25). 
Small wheels may be made from a 
broomstick or curtain rod as suggested in 
Fig. 25. A stop block placed in the miter 
box helps to keep the thickness uniform, 
‘Two styles of small turned wheels are 
shown, 


{In finding the center and drilling the 
holes in all of the wheels, care must be 
observed, or they will be one-sided, A 

ith’a fixed center can be devised 
illing, these centers, 
For drawing the larger wheels use a 
compass or pair of dividers or the meth- 
‘od shown in Fig. 25 
has used by 


TE a washer cutter, 
steam fitters for cutting gaskets, is to 
be had, a very good set of wheels may 
it, provided the Wood d 

‘exceed 44 in. in thickness, A 
wheel or washer cutter ma 
improvised as shown in Fi 
hank is made from an old suger bit, 
‘The larger wheels may be-varied in 
appearance by using different, hubs with 
a plain wheel, as shown in Fig, 24, Tin 
roofing washers used for hubs give neat 


= 
1 
a 

ae 
r oe 
iol 


wag urioer> 
sone 
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Mo monte to Fete elaine them 


looking wheels. Again, several holes say 
bho bored through wooden whee 
ilieated, to lighten the 
also a painted design that fooks well on 


4 the like. Some 


‘examples of turned wheels of various de 
tian are shown inthe snne OUP of 
raring 

‘Spindies_or bearings for the wheels 


bbe of several different types, as 
shown in the lower left-hand corner of 
Fig. 24 

‘Among the newer wooden toys oF 
market are to be found some pre 
and attractive little wheel toys t 


are 
‘weighted so they always remain inan 


Upright powiti, Figure 25 suggests how 
‘erat ofthese ttle novelies are made. 
Beads sometimes may be used ss spacera 
inetead of tubes 
sn athe emer! ind 

Hinged to thatthe other ean be moved 
tp und down by rie in one af 
the ales, The principle of the eccentric 
Ie'inteated in Fig. 24 
tions and arranged to wiggle when iis 
drawn along. ie always interesting. to 
the children and quite simple in con- 
Mrvction, as ahown in Fig. 25 

"The mixin pointe in siccesfal toy 


THE SURVIVOR Vol. 3 


raking are simple fines, sold eanstrue- 
tion, and clear, bright edlos 
"For the moet or the snaier toys the 
los. paint, carriage or auto enamels 
Sind colored’ Inequers have een found 
‘ost satisfactory. For simple work the 
thee primary colors, bright. red, clear, 
briliant bi, and yellow, with the ade 
dition of blagk and white, are all that 
are needed, ‘They aay be combined to 
form ail the others, ‘The work should 
ven & pring coat fist and when 
thie te dry the colors applied in. the 
‘order of the lightest firsts Av a rule it 
ie beat to let euch color try before p= 
plying the others, Eyer and mall lines 
thay’ Ge: mfed with the point of « nail 
Gr a toothpick or x stall pencil brush 


ANACK YARD PI 


Any boy or 
and play in the vite ilusteated in Bip 
27, ‘There is nothing dilliult in building, 
fone like it; indeed, any father or brother 
fan build these toys and apparatus at 
all cost, with Lite work. on his part 


TOYS AND TOY MAKING 


Cassel’s Home Encyclopedia 


England, 1920, 


Children find expression in toya from earlicst 


had the wi 


much with his choico among his to 


explained to hi 


his play with toys ho weaves the fanciea which aro 
tho outeome of 


a, Having. 
sap of a new tumbling clown 
may bo dolighted with its 


infancy. "A rattle or a coral with tinkling bells 
inspires them with, the desi to. repeat the 
Plessnnt sound. A. brilliantly ‘coloured. ball 
Exeltes their adimiration. They. pasa through & 
tage of aurprise at a jack-in-a-bor or clockwork 
faniinal to ‘curiosity, which, though perhaps 
fncuiged in at the expensy of the pastiowr toy, 
isthe beginning of knowledge end. invention, 
Tn is etimulated by the games of make: 
ballove, from # Noah's ark Or dol's house to ths 


novelty for a while, but when that has worn off 
hie has no further use for it, and turns to play for 
hours with a grocer's shop, weighing out commo- 
dities from bottles and tins on siniature scales 


hho ia doing at tho time 
fora one oy to” anothor tn deultr 

‘Toys should ‘be. put away when playtime 
cover, and e child should havo a special abolt if 
2 cupboard or locker of his own fe not possible. 
Ir‘it’cam be avoided, i in-a mistalce ruthheasly to 
sweep away his unfinished creation of bricks or 
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be lat etre Rates 


the setting of a farmyard drama, but a warning 
ean be given that, timo is nearly’ up, and some- 
times a little assistance will help towards tho 
\etory completion of an edifice oF episodo, 
‘Tho caro and repair of toys should be taught to 
children from an early ag 

‘Some childron dolight in miniaturo things. 
‘Thoy liko to collect families of tiny dolls, furniture, 
and animals. A fow low shelves where they can 
fot out these things and leave them undisturbed 
till the next playtime is a happy arrangement, 


‘egpecially if provided with a curtain on rod and 
ngs.” Other children’ like to impersonate the 
charscters in their games. A toy outGt of @ bus 


Sonductor ‘may give” tore, ploamire then. 
‘Dechonieal mode! of « motor bus, even though 
ofa with a fow dolls on ft representa the vehicle 
to bo driven. 

Ontdoor toys are nearly always fascinating. 
Hoops, akipping-ropes, secoters, battlodors and 
shuttiscorks naling boats, balls and dolls 
erambulators all havo their attractions, but 
rota ngne give more joy than th wooden 

fc, the shrimping net, snd the tin pail at 
fsomnide, “tho garden beconies am absorbing toy. 
Such gifts oa w practical toy gurdening set and & 
hoelbarrow, anda snail” proce of tho garde, 
Usually have’ great appeal. 

When choosing a toy 8 a presont, expec 
for a small child, occasionally’ people make tho 
mistake of giving’ something which amuses thers, 
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: 


such as a mascot oF nov 
has no meaning to 
somo. simple toy. whi 
Shout the present "bo intended compen the 
wenta of the child rather than tho child himself, 
Beis better to let i tako some other for 
Mechanleal Toys, Constructional toy 
form of collections of pa 
tainment to children of 


yy of the moment, whieh 
Up recipient, instoad of 
‘would really ploaso. 


in tho 
‘ford much ontor: 
ho ago to. understand 
them. "ei a wart of money to sve much sts 
(9 a younger child, who will bw beticr pleased 
with 2 robust clockwork toy. 25 

‘Tho constructional sot dopends 

for much of its entertainmont 


fandreccombino tho parts 
ina variety. of ways, The 
pparenta can initiato the work, 
End assist, but the youngster 
Biould bo lett sive hivawn 
Probleme as fer as possible, 

"Tho common tinplate track 
‘as supplied with train sote is 
Tully neither strong. nor 
Sorable, and i wall worth 
While £9 purchase a good. set 
‘of rails from one ofthe reliable 
firms which specialize in those 
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gooda. 

‘A word of advico may be 
given hore about electric gots. 
‘An accumulator is the best 
means of supplying tho current to the conductor 

ia. Tt can be placed on a ehelf out of harm 
way, the leads being taken down to floor level and 
ending in plug fastened to theskirting. ‘The leads 
should bo soured to tho wall in somo way, and also 
to the sholf, 60 that the battory cannot be dis- 
Todged by a’ pull on the wires, Another mothod 
is to moke & simple wooden box to hold tho 
accumulator, the lid being secured by a small 
lock, and tho box being serewod to the floor in a 
corner of the room. In this caso also the lends 
ean be taken to ® plug on floor or skirting. 
‘Train gota ean be obthined for connecting to tho 
olectric light mains, but theso aro not suitablo 
for children without supervision 

"There isn third mothod of running an electric 
train, in which a small battery carried in the 
engine or ‘onder supplies tho current. ‘Tho 
battery has to bo replaced by a new ono at 
froquent intervals, of course, but this is a simple 
method, and no conductor rails are needed on 
tho track, Tho above remarks apply to tho 
‘smaller or toy train sets. 


Mending Toys. ‘Tho cheaper clockwork toys 
do not usually admit of ropair, and even in tho 
case of tho bettor made ones the gears and spring 
Wear out oF Tosa resilience, as tho eace may 
lifter @ period of strenuous service. 

Gluo fn the proper adhesive for wooden toy’ 
but in addition it is often advisable to deill « hole 
and insert a wood scrow across tho joint of a 


‘oy. Fig. 1, Flufty rabbit which is very realistic whe 


‘made in white fur clot 


aT PP 


Toy. 
‘ear, base 
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fenceured part. In fitting screws the preliminary 
doling for tho screw aloud not ba Tonpote 
fs toys aro generally mato of tho cheapett kin 
otweod. ‘ 


‘Tho toy maker frequently drives w big nail 
‘or screw into the end of a wooden rail and makes 
‘the nail the axle of a whoel support 
ing the whole weight of tho toy. 
Such fixings in end grains aro nover 
satiefactory. A cure may be effected 
by sronang the acrow with a wooden 
lug, oF ing an all-metal axl 
uch an i osed ina perambulator, 
Wooden wheels should bo supplied 
‘with axle boarings of (buahed with) 
short pieces of brass tube. 

Soft Toys. Instructions are given in the article 
on Dolls for making o rag doll, and other soft 
toys are dealt with in tho article én Knitted Toys. 
Plush or far eloth covered toys are easily mado by. 
‘the homo worker. 2 

"An orld length of whito fur cloth can bo utilized 
for tho rabbit shown in Fig. 1. ‘Tho main part 
of the body and the head ore eut in ono, but the 
‘underpart and the ears aro added 
quarter of w yard of cloth, 48 in, 
together with a little pink flannel 
tho ears. 

When cutting out, uso tho cloth folded with 
the selvodgon together, and arrange the patterns, 
gut to tho tape shown in Fig. 2, in the postions 
there seen. First join tho long, straight, seam 
fof tho base or uinderpart ; then take it, still 
folded, so that the sean runs along. the top, but 
‘with tho wrong side inside, and alip tt betweon 
the two layers of tho main body. ‘Tho latter 
‘should be s0 put together that the right sides faco. 

‘Stitch the edges of onch Inyer of tho baso to tho 
edges of cach layer of the main part, matching 
the sets of two notches, and also drawing tho 
‘eurved back part of the baso down to the lower 
edgo of tho main part. Noxt stitch 
tho tio main parts of tho body together 
above tho insorted aso portions, com: 

noneing tho front just below the 
head, and working around this and 
along tho top of the body to the back of 
the inserted base. 


Leave a small opening 
in ono part of this scams 
hhowower, 20 thatthe stuf 
{ng may be put in. Tuan 
the shape inside out, stuff 
ie tightly with kepok, and 


at 


Fig. 2. Disgrams for making the fuffy rabbit, showing the shapes for 
4 body, and how to join up the cover before stufling ==> 
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then sow up the opening. 
h 1p the openin 
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each ear with the 


‘Add two boot buttons for 
tho eyes. 

Patterns for other tora 
of this, description can 
be obtained from “Best 
Way,” 2010, Oxfort 
Street, London, W.1. Tho 
Tatect Beat Way" booke 
on. Home-made Toys 
‘should be obtained sé a 
howsagent's, as now pat- 
terns -aro frequently" in. 
vented and described, 


+ 


Wooden Toys, ‘Toys can be inado by the home 
graftaman from wood with a fow simple tools. 
‘To bogin with balancing toys, there ia considerable 
scope for inventiveness with either tho fixed or 
floxible balanco, A good example of this kind 
of toy is shown ia Fig. 3, in the form of the 
balancing horse. Tho outline of the horse, or any 
other animal, is marked out on a i 
‘wood about £ 
Any close-grainod hardwood is suitablo for the 
work, but with plywood thero is little risk of 
breakego. ‘The pendulum or balance should be 
of lead, which is cast in a plaster of Paris mould 
fr in @ well-groased tin fi 
inthe man nore the lad is poured ka, ed the 

end of tho wire is pressed into a 
holo in tho body or other suitable position on the 
‘animal. ‘Tho stand is made from short lengths 
of dowel fitted in & wooden base ‘the uprights 
‘ean bo square in section provided sufficient spare 
{p allowed for the balance wire to movo freely. 
AE i not eaontial that tho stand should be mado, 
‘ag the toy will ect equally well on the edge of « 
{able or shalt ittho balancing wire fs long enough 

‘Another form of balancing toy ia shown at Fig. 
4, string being substituted for the wire to hold the 
eight, and the various parts of the body hinged 
togethér. It is advisable to use a close-grained 
‘wood oF &-ply, the thickness of each piecs being 
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4 in. The various parts are shown in Fig. 5, 
Sd are cut out with a fretsan tho two pieces for 
the body should bo pasted together tomporacity 
with e plece of paper between ind savra te shape, 
4s this ensures thelr being slike, “All edges ead 
face shi to gas popered 

“The small picees aro glued to one of the body 
scsi he poatine indieated bythe dated 
nes. Small aia aro div into te ane of tho 


2 Vette thinner than 
the small pieces at 
tached to ono of the 
body. pieces, ‘Holes 
aro bored. or drilled 
through 


weight can be of flat shape, but with a groove or a 
halo through it to enable the string to be fastened. 
‘A round ball can Le cast in the same way, and 
looks neater than the flat weight. 

Each length of string should bo about 8 in., but 
tho longer it ia the better, as tho toy will work for 
fa longer period. It is necessary to eupport the 
stand either by a weight at the back or a small G 
cramp. Tho toy can be made moro realistic by 
fitting it on a platform and making asmaall food 
trough undor the head. A dovelopment of 1 
Kind of toy is mado by arranging two parrote 
‘on a strip of wood and connecting tho strings 


to a pendulum, oF 
cutting the - 
‘shape of two 


men holding a 


‘and with these alternately striking 
an anvil, which is arzanged between thet 

le cart in Fig. 6 is composed of two 
sides naied toond pieces and tom base, Cantirom 
wheels aro scrowed to axl blocks, and the 
handle, which is ted to u projection in font, is 
‘50 arranged that it will not fall down further than 
aan angle of 30° in front. ‘Tho two sides aro 16 in. 


3 
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by 6} in. by jing tho ends 9 in. by 7 in. by } in 
tnd the bottom 30 in. by 10} in. by } in. planed 
up and Gnished emooth, “preferably from a 
hardwood auch, for example, as birch or elim. 
"Tho siden of tho cart should bo securoly naited 
or scrowed to tho ends and the bottom attached 


side of the contre, and the ends cut off with a 
chisel to an octogonal form. 

‘One of the axlo blocks is screwed to the bottom 
board 1} in. from the ond: the other, as in Fig. 7, 
{i alotted to tako the dovetailed end of the pro: 
jeetion to carry tho handle, "Plone up a length of 

rardwood to 11 in. by 45 in. by 3 in., reduco the 
end to 2 in, wide, and cut @ 2f In. fong by 3 in. 
‘lot at the amall end undercutting it } in. ‘The 
Govetail to fit in the slot in the axle block should 
do sawn out and the piece 


thin washer ig eut from a pi 
tand tho axlo block is screwed from the centro of 
the bottom and 6 in. from the end, with an ordin- 
ary washer under the screw head and the thin 
‘washer between the block and the bottom. 


length of j in, dowel, Tho handle is fitted to the 
slotted projection ‘a stout wiro nail oF a 
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rivet. ‘The wheels should bo 3 in. diameter, and 
preferably of cast iron, Whocls mado of somo 
‘lose-grained wood may be used instead, or metal 
wheels fitted with rubber tires. Tho wheels 
should be attached to tho axle by 
round-headed scrows, washers bei 
tho caso of whools fashioned in woo 


cans of stout 
rovidod in 
Pitho Inter 


should also be bushed with a piece of brass tube, 
making a push horse of medium size, the 


‘with imitation moroceo paper Tho 
mano and tail can be mado from a 
pivco of an old skin rug. By fitting 
projecting block to the front axle 
polo can be fitted, as for tho polo 
cart, that will enablo the horse to 
bbe pulled instead of pushed, 


ie 
Heh. 


FOURS, of pleasure ace in store for those 
‘who build this comical dancing darky. 
He Sill efor hours in step with the rao 
music, finging his arms out wide for the 
eppier rhythms. 


Bbw cal 
faecal We Fat Bea 
leetro-magnet which drives the gure. 
“The sensitive relay is smart hat used 
ton tiie Sindee the March ese 
don the inside of 


paper washer is glued 
fron core 19 prevent stick: 


ras 
it 


‘one end, is mounted s0 the iron 


of the armature 
‘magne! is mounted in its 2 color as to conceal the small threads 
whole drilled ihrough the top holding the aeroplanes, 


Popular Mechanics, 1913 
A. novel and attractive aeroplane 
window digplay can be easily made 
the following” manner: Each ac 
plane is cut from folded paper, as 
shown in the sketch, and the wings 
ent out on the dotted lines. ‘The 
folded part in the center is pasted to- 
gether. Each aeroplane is fastened 
‘with a small thread from the point A 
as shown. A figure of an airman ean 
be pasted to each aeroplane. One or 
more of the aeroplanes ean be fastened 
in the blast of an electric fan and 
kept in flight the same asa kite. The 
fan can be concealed to make the di 
play more real. When making the 
Sisplay, have the background of such 
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HPI OPS ERSTE POSITS PROPOR ORE, 
DOLLS AND THEIR HOMES 
With Details for Making a Doll’s House 


Cassel’s Home Eneyclopedia 
England, 1920 


While freakish dolls, sophisticated dolls in 
fancy dress and purposeful dolls, whoso wired 
crinolines conceal @ telephone or a bottle, are a 
matter of passing fashion for the grown-up, the 
real toy doll retains a permanent position as a 
nursery favourite. It may be of rubber or wood, 
or soft und cuddly of tho knitted wool or plush~ 
covered variaty ; it may be made completely of 
wax, china or com n, oF have its face, arms 
and logs of ono of these fabrics and the rest of ita 
body of linen stuffed with horsehair or other 
material ; it may possess an automatic equipment 
for walking and speaking, a wig of real hair and 
‘almost decoptivo eyebrows, eyelashes and tecth, 
or it may be merely a sixpenny doll with no morit 
but the one common to any of tho others, its 
capability of becoming the intimate friend of its 
possessor. 

‘When grown beyond # 
the stage of her first 
gudaly oye, a litte, gin 
is normally ‘attracted by 
& doll dressed more or 
less as hervelf ; small bo 

vito often. "tikes 
fressed ox soldiers, aailo 
‘or Red Indians. 
certain that many 
who love their doll 
not want to bother about 
dressing or undressing 
them, but young children 
of both sexes will fro- | 
fiuently, be interested fo 
hours playing with a doll's 
house and its furniture 

Easily Made Doll: 

covers for ray 


Tought af mang 


ean be 
toy stores.» Having’ Iai 
such cover flat on tho table, with sharp 
scissors cut round tho outline, leaving a narrow 


margin for making up. 
the seams are neatly oversown on th 
tufling can bo done aa the sewing proce 
Kapok (vogetablo dovn) is tho best tiling to 
‘and should be well worked into tho cover. 

Another method, which can bo used when an 
old bought stuffed doll is available, is to unpick 
the doll, remove tho stuffing, iron tho casd to 
smooth out creases, and tako tho pattern of the 
old doll. Tt may not be necessary to go to tho: 
trouble of unpicking it, for if tho shape is simple 
the pattern can bo obtained by measurement. 
‘The old stuffing, provided it is quite. clean, can 
be used to fill the new doll. 

‘The diagram shows how to cut out and place 
pattern on material to make a doll. For one of 
medium size the distance from shoulder to knee 
should measure 10 in., and across hips 4in. ‘The 


Staffed dol, owing bow to 


log and foot are cut in a separate piece, also the 
arin (A, C, and B). For making tho body-case 
holland, linen, or washeleather ia. 
‘able. Whon the pattern is eut out placa back and 
front together, right sido inside, and stitch all 
roan Waving Fin. Gumings. “Leave tho nook 
n for stufling. 
Phere aro ihany different. materials besides 
kkapok that aro suitable for stuffing dolls, Brown 
ruzging wool, provided itis clean, is a cheap and 
soft filling. Flock ia anothor material which ears 
bo used. "Sawdust and bran give a good shapo to 
the doll when filled, Before using, caro must bo 
taken that tho filling is dry; this especially 
applies to bran, which, if packed damp, soon goo 
mouldy and sibells unploasant. Fino wood wool 
is much employed for stufing dolls, and is bu 
fable for big ones that will 
be subjectod to hard wear, 
This can "bo bought ab 
siass and china shops, 
‘Whatover filing in used, 
it must bo packed in 
tightly, Foreo it well 
down into the loge, using 
pencil, When both toga 
‘er0 well filled and w good 
thape, machino or etiteh 
by hand a straight lina 


‘across tho bodys this 
forms tho hip lino. Con- 
E tinuo to in 


together. 
‘Tho lower leg and 
foot” should next. "he 
toe” made.” When filled the 
© eg, ia ready to attach 

to" knoe. ‘Tho following 


movable joint is showa at D 


contrivance, which ia extremely simple, inakes 


the ‘knee ‘move. as. though jointed (BD). Do 
not attach tho lower ley directly to the ‘upper 
leg. “but instead stitch ‘on a” pieco “of the 
same material, 1} in. deep, from which tho body 
was made around the bottom of the upper log. 
Sew the top of the lower leg to the outer edge of 
his band of material. ‘This leaves about 
botween the two limbs, and will allow for mov 
‘ment sideways as well us backwards and forwar 
‘Tho lower arm, wrist, and hand ean bo bougl 
‘i composition of plaster, and glued to the 
upper arm. “Attach both arina to the neck, 
Teis'botier to buy a heat, obtainable. at top 
ied prices. ‘The heads aro provided 
with good shoulder pieces, which must bo glued 
over the top of trunk and arms, thus doing away 
With unsightliness whero arms join tho body. 
Clothing for the Dolls. Clothes for dolls may 
be copied trom national or fancy dresses, but aro 


shops at 
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moro often 
0f those na 


mai ing, etc. Usually the moro nearly 

tho doll's clothes resemble those of its owner the 

frester pleasure will Wt givo and tho greater 
teresting occupation it will supply. 

Socks can bo mado on fino noodles, just a 
atraight strip decreasing o little towards tho end ; 
‘when sown together at tho back, and pulled on to 
the dol!’s leg, they will shape themsolves. Shoes 
‘nay be matlo fam old glover and fastened on 
with a button and loop. A vest can be knitted or 
Crocheted. A-steaighé. pico of knitting. with 
‘itches cast off in. tho contro for the neck and 
‘shoulders and picked up again to cornplote tho back 

that isnecessary. A crochoted border for tho 
neck will allow of a ribbon or string to pull it up. 

Patterns of dolls’ clothes, together with detailod 
instructions for cutting out, ete., aro sometimes 
issued with fashion periodicals, while various 
brooke and papers dealing almost exclusively with 
clothing for dolls and everything pertaining to 
the toy aro obtainable, 

‘Dolls for Christmas-trees, party favours, otc, 
can be dressed in crépe paper. ‘This ean be 
Dought from most toy stores in rolls of various 
sizes and in a wido rengo of colours. A com 
bination of different shades is often successful. 

Becauso of ita fragilo nature, crépo paper 
should be sewn with caro and» So nose wed, 

is precaution applics particularly to gathers 
where the thread hes to be drawn up very gently 

Renovations and Repairs, There aro certain 
olla" hospitals in London and tho provinces to 
st doll can Le sent for repair. 
ean bo supplied quite inexpensively, 
ow oyesy end new hoads, ‘ve body” 

rell-made doll wil stand two or even 


‘hair, wool or sawdust stuffed doll, the detached 
ib can be sewn on again securely. 
Tf tho body is of celluloid or composition the 
mb can be securely tied on with strong thread 
or very fino clastic. ‘The latter is knotted through 
fone limb, threaded through a coarse darner, and 
thon drasrn through tho dol’s body, and the lima’ 
on the other eide attached. If the outer covering 
fof tho hair or wool or sawdust stuffed bod; 
Becomes torn, @ neat patch sown over tho holo 
prevents the doll from “bleeding to death.” Ta 
tho ease of a cracked face, the only remedy is to 
melt a little wax from a candle and pour it into 
the crack, smoothing it first beforo it sots, 
‘The Doll's House. An inexpensive, quickly 
made, strong and attractive doll’s ‘house is 
shown at Fig. 1. Oddments ond 3-ply boerd 
fare almost wholly employed in the construction 
‘Of these houses, tho wholo nailed together, and 
the walls and roof ‘covered with doll's-house 
per. ‘The front fe constructed 5 two large 
[bors which open over tho ends and disclose 
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whole interior with four roamy compartments, 
On the grouna oor 18 a kitchen at the left, and 
‘st tho right a lounge living room. ‘The first floor 
tay baud fortwo bedroome or he right-hand 
ll may havo @ partition serosa, making spaco 
for a bathroom. Im the lower loungo there is 
Foom for @ neal staircase, ‘The roof is 20° bul 
clovations and. plans 
The ions and 
plan at Figs. 2 3, and 4 will givo sizes and quan- 
Uity’of timber. Fig. 6 shows how the skeleton 
framexrork ia built. ‘Thero are four comer re 


(A), for-which lengths of about 2 ft. by } in. 

yoaro will bo wanted, ‘The (B) 
is tho eame Jength, but 2 in, wide by } in. thick, 
‘and is rebated for the partition (C), which will be 
3-ply board. Tho bottom (D), ends (), and 
back (F) are 3:ply, nailed on. 'Tho top (not shown) 
is also 3-ply, tho samo sizo as the bottom. 

‘The 3-ply floors (G) aro cut at tho cornora to fit 
the posts, and fixed to narrow mould nailed to 
the ply ides, and partition. “The righthand 
floor (G) should bo cut back in tho middlo as 
indicated to allow for the recessed doorws 

‘The front is a 
the posts (A), on 


upright (B), jure, “ithe rightshand 
door is 17 in. wide, and includes tho recessed 
doorway portion of the house. ‘Thus, the right. 


baa 
Fi 


iddle upright 


Pig. 2 
sah 


‘appear in carcass. 

Way aro not shown on th The narrow 

break piece (H) should bo of § in. wood, nailed 
Thain parts of tho littlo building. 


Constructing Door and Roof 


Each door should be hinged with Uixee good 
‘tho platforms should bo raised about 
in. from tho baso. ‘The baso of tho houso may 
bo framed up of } in. or } in, material, halved at 
tho corners. ‘The front stilo will bo 6 in. wide ; 
tho back stile ond rails may bo 2 in. A stiffening 
in. wid should bo added. 
‘A scale plan of the roof is piven at 
at Fig. 7/0 simplo method ‘of i 
jest take a framo of } in. mate 
in. to overhang 1 in, at front 
fush “at tho back, halved at the corners, with 
four holes bored {6 enter dowels fixed in the to 
From Fig. 7 it will bo seen that two gable 
ni a back piceo (all of J in. material) aro 
nailed to the frame. Over these ihe 3-ply root 
may be laid. 

‘The shapes of the threo inner slopes should bo 
cut in stiff paper to secure tho correct angles. 
‘Tho flat back portion of roof is epproximatcly 
18 in. by Gin., and will take a baleony rail. ‘The 
front gables may be overlaid with J in, fretwood. 
cut to width of } in. ‘Tho errangement of tho 
strips is shown at J, Fig. 7. 


ig. 5, and 


construction, 


E) 


THE SURVIVOR Vol. 3 


THE SURVIVOR Vol. 


‘Tho doorway has two steps, fin. oF } in, 
the lower one cut back closo on tho left-hand 
hinged front (Figs. 2 and 8). ‘Tho door pilasters 
Fig of $f. fretwood, 108 in. long by 2 in. 
wide, aro surmounted by ledge supported by 
two shaped brackets, may have an 
‘omamental rail as shown in Fig. 1. Tho door 
moy bo 8 in. by 4 in. with x i 
‘on to form panels. Tho fanlight abo 
treated asa window. ‘Tho arch sh 


‘As tho 
nght-hand hows front, it 
bo made rigid at tho loit-hand sido ‘by. 
glucing in a small pioco of wood to securo it, 
the recess. ‘The lower stop may be eut flush it 
the upper one, so that tho left-hand door may 
be made to open befora tho right-hand or 
“Fig. 10 shows the bay winds 


with, 


post topo. 
Interior Decoration and Furnishing 
A special feature should always bo made 
the outside and interior decoration. of doll 
House, for itis this touch of reality that appeals 
{o'tho child,” Tho expood ‘woodwork aye 
jnted 8 soft ereom, the sland. green, and tho 
ct wala should be 


Chimney pote red, ‘The outside walle sh 
severed with dolls house, red-brick paper, and 
‘the roof with tilo paper. For the inside a geeat 


variety of miniature patterns is available. 
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If the floors have been smoothly planed, they 
can be stained, but if rough, it is better to carpet 
them all over, cutting the carpets from plsin 
thick cloth. ‘The floor of kiteben and bathroom 
ean bo covered with American cloth, and littlo 
rugs can be mado in woolwork or canvas. Long 
fo curtains of thin printed or plain fabric 
sretonne or casement surmounted by’a littlo frill 
fn the same material across the top of the windows 
ook well. Little net or muslin half curtains ca 
bo placed across the lowost sashes. 


Charming littlo beds can bo made out of note~ 

paper boxes, chocolate boxe ranged. 59 

{hat tho lid of the box forms the head of the bed, 

and trimmed with a frill of muslin to form 

Valances and curtain, Mattresses and. pillows 

stuffod with cotton wool, and calico sheets, aro that a child can uso with her dolis on the nurser 

added. "The bed curtains in the different rooms floor—ehairs, tables, beds, ete., made on a scale 

can bo tied with different coloured ribbons and roportionabio to tho size of” an average dll, 

the eoverlets mado of ribbon, to match. An hen there is the toy furniture used to decorate 
iderdown canbe mado by stitching wp about the doll’s house, m tea and. pioces of 


Decorative 


Wire Working 


With a drawplate, either 
purchased 07 homemade, 


‘seapement file of 1 
cach different style of hole 


shape for 


you can develop a 
ariety of 

ornamental 
shapes 


[About the best steel commonly avail 
able is a. discarded circular saw blade, 
the thicker he eter, Remove the tem 
‘; per by bringing it 10 a fed heat over a 

By fas flame and allowing it to cool slowly 
KENNETH With meta-cuting fa, roe an ob 
jong’ section. A piece 214 by 6 In, is 

MURRAY large enough for three sets of holes, 

Riter, scribing two or three Tines 

across: the plate, make equally. spaced 

Prick-punch ‘marks along each’ forthe 

Popular Seience primary holes Use a dail that is slight 

Mort 9g fy smaller than the smalest hole is 10 be 

Sten the plate is completed. With a larg 

wPgthcmantercnk the bakes for, about 

alt the thickpess af the plate, no more 

Sender, needle: pointed 

scapement fies ean be obtained Sn Fund, 

Slouretrangulay and. other shapes,” Use 

ssurcy the point of the Be for shaping the 

Salle hole; for the nest lager ley snk 

the fle fraction of an inch deeper, and £0 

{n,_ Smooth up each one to reduce fiction. 
Xconc-hape pening fe mest satisfactory 

fo restore the hardness of Ue metal weap 


NE of the most useful workshop twisted, or in combination, they can be 
tools is. the deawplate, with used for omamenting metal and wood 
‘which the diameter of various projects as well as for making chains, 


inds of wire can be reduced and jewelry, and articles of that nature 
‘correspondingly increased ‘Commercial drawplates, which are made 
‘types of drawplates the of very heavy steel and are accurately 
shape ‘of wire also may be. changed. cut and tempered, are recommended. but 
Square, hall-round, oblong, triangular. and when cost 1s 2 consideration it is practi 
dee. abapes have ‘unlimited possi- cable to make one. The principal toois 
bilities for ‘decorative purposes. Alone, required are a fine drill and one needle or 
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oF pan of cold water. To temper, ratiouly 
feb it uot the steel! takes on a straw 
glow colt then ean lune no water 

ean & par of the surface with emery doth 
to see the color better 

Sica dating tones ace made for his 
work, but it satisfactory to use ondin 
Ble if the mouth is fst fled smooth and 
Tat The end of the wie tobe draw must 
be ied to point andthe whole wire should 
be well od 

By drawing It theough succeetingly small 
er holes the wire wil become springy: Cate 
ust be wed to avoid injury in ase the end 
Springs back ater leaving le. The spring 
fas indicates that the wire requires tnneal 
ing. Short lengths “can be “annealed by 

wing them slowly through eas fam, 
Allowing them vo become red To anneal con! 
fiderable lena, cis est to make the wire 
into-a col and stspend it over the fame with 
A piece of ton wire A short dip in nite 
Acid will remove the coating of Back onde, 
‘but ths need mot be done uti the wire sof 
the size wanted, 

“Annealing Is necessary belore twisting 
which i the method wed to make the wise 
Gecomtve, While the wire o's combination 
fof two oF more wites could be twisted. by 
hand, more practical way fs to tne a athe 
‘Wilh’ a fallow headstock spine. Fist cut 
iin: thck Wood dik, dell hole through 


be 
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the center, and then screw it toa 
{acepiate with a center hole to 209 
length wire can poss throu, To the 
{ace of the disk, serve a. C-<lmp 
thot the jaws mest atthe cemer 
the bole. Cat 8 slot in the Knute 
row head of the etamp to enable 
iC tobe tightened with a sre 
ce. further refinement sto attach 
Sapa fight spring bras to the 
headstock Bearing cae 30:38 10 ene 
ge 2 pin driven tothe back of 
{he wood disk, near the edge. Ths 
weil cause ‘am ‘audble ck so. that 
Ihe turns amay readily be. counted 
In weiting they i ey 
ripped with the Clamp a6 ils 
Tinted and" the other end’ sed 
‘eth pliers The fate mast be op: 
trated by bands and an easy way 
trey to pull the elt downoad 
Tn dation to changing the sha 
of wines for decorative purpose, 
rawplate ban other very importante in 
Sceny workshop—it makes unnecesary the 
Sorkin ot a large asortmeat of wire to the 
Siferent gauges If you require pee of 
fine copper wite, for instance there tno 
‘eed to Brope in the junk box or rash (0 the 
fearest hardware Store and purchase a spook 
Merely clean the insulation from 1 (e of 
commen eecic wie, pase through the 
Grawplate 4 few times"and you wil have 
from’ 10 to 20'f. of wire of the exact 6 
required for any particular job, 


Hattround 
i bl 
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WEAPONS BEHIND 
THE WALLS 


Imagine « survi 
transport you back into the Dark Ages. A 
course that would enable you to do almost 
anything. Barter, improvise weapons, es 
ape, kill. Achie physical 
fitness, And, above all, be able to out: 
‘mart almost anyone. Power polities, de- 
‘ception, psychology; all these subjects and 
more, Would you enroll? 

‘Or, suppose you were offered a job at 
$4.00 an hour for primarily just standing 
around. You might eventually make 
$85,000 a year. There is also the oppor 
tunity to pick up $10,000 a year or more 
for a few hours work. The risk is minimal. 
Even if you are apprehended, the most 
time you will do is six months. You mi 
even retire wealthy. 

‘Which one would you take? 

But there isa catch to both. In the first, 
you might not be willing to pay the price. 
in the second there is a weird rule you 
must follow: you are not allowed a 
weapon, yet you must supervise men 
more heavily armed and more intelligent 
than you are used to dealing with. Your 
Job is to control them. 

‘These survival methods are learned in a 
US. Prison, and the eushy job is what a 
guard does. Things in prison are far 
different than what you see on TY, or read 
in books. It is assumed that guards and 
‘other personnel run the prison. However, 
the prisoners actually run the prison: this 
is borne ouj every time the prisoners go 
on strike. Normally, prisoners run the 
prison industry, the repair shops, and take 
‘are of any paperwork that needs doing. 
In a strike everything shuts down. 


POST SURVIVAL CONSTITUTIONS 


By Kurt Saxon 


Many readers have written suggesting that I lay out a groundwork for a future 
constitution, The idea that | am competent to write such a document may seem 
presumptuous. But | am competent to set down a system of fundamental laws 
{and principles of a government. So are you 

‘Of course, any old lady can write a good, working constitution for her garden 
club and set up officers who will keep the club solvent and growing and fun tor 
Its members. That's all it really amounts to. 


Even 80, a constitution which depends on future generations for its acy 
ceptance must be more involved than club and organization constitutions, 
since it will affect people who will reject it no matter how good itis. 

Well, you can't please everybody and constitutions are written, not to ple 
‘everybody, but mainly to please those leaders who wrote it and for whos« 
interests it was written. Regardless of the inspiring garbage written about the 
‘Magna Carta and the U.S. Constitution, both documents were exclusive and 
Ignored the interests of the general populations. 


‘Once in a Sydney bar, | was fascinated as a drunken Australian scholar held 
forth on the Magna Carta. He said it was the greatest document of liberty ever 
written and had made him a free man. Indirectly he was right. But only 
indirectly, as the Magna Carta was not written for the common people. Many 
amendments had to be written, after his ancestor had been transported to Au- 
‘tralia in chains. While the Magna Carta was England's charter, my main an- 
‘eestor on my mother’s side was sold out of Newgate Prison to a Colonies: 
bound ship captain to be resold for a period of seven years’ servitude to an af 
fluent Colonist. 

‘After the American Rebellion, our forefathers decided they didn't want the 
British to dump their vermin and misfits here so the ancestor of my Australian 
friend was dumped at Botany Bay, instead. So the Magna Carta was not even @ 
‘uarantee that a citizen could remain on his native soil. 


‘The Magna Carta was written, not for the English people, but for the No- 
bility. King John believed he owned England and all its people. The Nobles 
believed they should share this ownership, partly because they wanted more 
power and partly because they didn't want to be owned themselves. The main 
thrust of the Magna Carta was against the Divine Right of Kings. But it 
originally had few restrictions against the power of the King and his Nobles 
‘over the common people. 

It didn’t remove the collar trom one sert. Nor did it restrict the slave trad 
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In Lewisburg in 1975 the convicts 
struck. Iwas working in the machine shop 
at the time and looked out the window to 
see several hundred convicts milling in the 
yard. Since it was my first year in the 
joint T misinterpreted what was going on 
‘and went for a weapon. The shop was full 
of them—heavy iron bars, sharpened 
‘pieces of metal, and an occasional 38 
Tevolver such as three convicts had 
‘made in the machine shop and then de- 
stroyed when they realized they would 
never make parole if they were caught. 
‘One colored fellow did lose his parole date 
because of what he did in our shop. He was 
making counterfeit plates for various de- 
‘nominations of federal reserve notes. 

About the time I found a satisfactory 
length of iron pipe other convicts came 
‘running inthe shop yelling “strike” and I 
put down my iron. I thought a riot was 
coming. Within seconds the loudspeakers 
blared for all prisoners to return to their 
cells, 

‘As we walked to our cells could see the 
guards were edgy. If the conviets rioted 
they didn’t have a chance, There were 
hundreds of us. There were a few dozen of 

1. Many of us were armed. None of 
them were. Guards in the towers had car 


vision was limited to the prison wall and 
the yard, Anything that happened inside 
‘was going to be over before they could 
act, 

‘The guards were nervous. They came 
and got us eellblock by cellblock to eat. 
‘There were eighteen men in my block (L 
was in maximum security, with smaller 
population than the other eelblocks) and 
‘we were taken to the mess hall in a group, 
ate ina group, left ina group, and after we 
were locked up the next block was let out 
to-eat. Some blocks didn’t get fed until al: 
‘most midnight. Normally cellblocks are let 
‘out toeat at ten-minute intervals. Normal: 
ly, feeding the entire population of over 
1500 takes under two hours. This time it 
took six. Pulling the industry supervisors 
and guards out of the prison industry to 
‘wash our dirty dishes and trays didn't 
speed things up. 

‘After the strike I was approached by 
another convict next to me on “A” block. 
He asked me if I wanted to buy a .38 
Special with a box of shells for "400 green” 
("green money” means cash and is contra- 
tnd inside the walls). 1 laughed in is 
face, If I needed a gun I could have one 
‘made in the machine shop but nobody 
‘ould convince me that Smith & Wessons 
‘and Colts with boxes of ammunition 
floated around in: 
pound. 

‘A week later the whole prison adminis- 
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whereby the British forcibly recruited brute labor from Arica, nor did It restrict 
ress gangs whereby the British Navy forced its citizens, and finally even 
American seamen into its service. 

The U.S. Constitution did not include non-whites. When it mentioned men It 
id not include black men or Indian men, and it certainly didn't include women. 
‘Only generations later were ail citizens covered. 

i gives me a laugh to hear black agitators and Lesbian Libbers screaming 
about their Constitutional Rights. Our prisons are filled with people our 
forefathers would have hanged after about tive minutes of testimony. Our 
dwindling resources are being squandered keeping Welfare vermin alive, few of 
whom would have survived because of anything written in the original U.S, 
Constitution. Then there is the billions in foreign aid given to governments our 
founders would not have helped to continue. 

Constitutions are usually written by idealists on behalf of those who will 
‘assume the power of the State. As such, they are generally beautifully written 
but are revised by the self-serving leaders to fit their own purposes, For 
instance, Tom Paine wrote the Declaration of Independence and drafted the 
Constitution. Thomas Jefferson, the supposed writer, deleted the anti-slavery 
clause. This was because he was keeping maybe three printers busy turning 
‘ut reward posters for his own runaway slaves. 

‘So constitution is simply a prettily written document which divides power 
between members of a new government. After it's aarved Its purpose for tha 
founders, future leaders will edo It to insure themselves the same place at th 
public trough the original gave to the founders. Our Constitut 
perverted on behalf of Liberal political trash and their deger 
that it Is now more a danger to decent people than a guarantee of their 
ibertios.. 

‘Most constitutions are more enlightened than those they replaced, All too 
often, however, they prove inadequate after a fow years and have to be 
amended and added to by future legisiators. Regardless of the sincerely of the 
criginal authors, as time goes on, many other amendments are tacked on just 
to please special interest groups. Then other amendments are put in to glorify 
the memory of politicians who just want to be remembered. 

‘As the system evolves, so many amendments are tacked on and so many 
‘new laws are enacted that a constitution, along with all the city and st 
‘ordinances becomes just a big pile of contusion on paper. 


Inno time at all, a society's laws become so muddled that special people are 
‘appointed to Interpret them. Any document, or set of documents, written in a 
nation’s language, which needs interpretation should be destroyed. 

Even so, the need for interpretation isiunavoidable as a system deger 
When a populace becomes so large in numbers, so diverse In common 
interests, so divided by differing minority demands that satistying an 
individual or group detracts from the security of others, the need for 
interpretation becomes unavoidable. But, regardless of the need to try to be 
fair to everyone, all such attempts simply worsen the situation. 

Over half of the adult American population is semi-literate, Millions of 
mental defectives require Welfare and millions more ought to be liquidated as 
fangerously anti-social criminals, most of whom are running free lest thelr 

‘Constitutional rights” be violated. The observance of their Constitutional 
fights threatens the life, liberty and pursuit of happiness of everyone around 
them, resulting in unresolvable conflicts. This alone Is enough to invalidate 
the U.S. Constitution. 

As the world situation deteriorates, all constitutions will become worthless. 
Civil populaces will go berserk, followed by their respective governments. A 
few years from now the world’s cities will be gutted piles of rubble through the 
clvil strife and/or war. 

‘The rebuilding of civilization will be up to people like you. You'll probably 
write a constitution yourself. And what kind of constitution will you write? Will 
It favor the laborer, the farmer, business, your own little power structure? You 
won't be alone, regardless of whom you favor. Every writer of a future constitu- 


THE SURVIVOR Vol. 3 


tration was in an uproar. A colored guard 
walked into the prison and put what ap- 
peared to be his lunch, in a paper sack, om 
another officer’s desk: Someone called this 
guard over the loudspeaker and asked him 
tomove his ear from a noparking zone. He 
went out and left his “lunch”, The other 
officer picked up the paper sack to move it 
off of some papers. Wondering why a sack 
lunch would weigh six pounds, he looked 

side. He saw a 28S & W with a box of 
bullets. 

‘The men he was doing business with 
wouldn't squeal and so the government 
‘wound up with a ease consisting of hear 
say, not enough for a criminal convietion. 
‘The guard lost his job. 


T hadn't realized at the time that the 
convict offering me the gun for “400 
green” was trying to do me a favor; that 
was what the guard was charging for 
them. About two dozen revolvers. had 
been sold inside the walls and hidden in 
various places by the purchasers. For re: 
‘sons known only to himself the colored 
guard sold his guns only to the white 
Irae on es e 5 Fae 
airplane hijacking, evidently used 
chase to commandeer a. garbage. truck 
{with the help of two other 


run through the front gate in August 1974. 


Later I was introduced to other prisoa: 
cr favorites in weapons; explosives and 
fire 


didn't think explosives were available 
to prisoners. Once in awhile someone 
would set off a match-head pipe bomb or 
similar crude device but I never suspected 
anything sophisticated. 

One prisoner had gotten extremely 
tired of other prisoners stealing his radio. 
He would engrave his prison number on it, 
take it with him to the gym, and in 
variably whenever he turned his back 

ther inmate would run off with i 


io with explosives 
and left it in the corner of the gym. He 
walked away from it. Someone walked off 
with it. Whoever got it turned it on while 
walking down the stairs and the charge 
went off. A ball of black smoke drifted 
back into the gym. Nice try, but the vietim 
of the blast was a guard who had picked it 
‘up toreturn it toits owner. 

‘By the time I was released three years 
later bombs in the compound had become 
s0 commonplace they were boring. An ex: 
plosion the size of a hand grenade in the 
yard didn’t even disturb the guards. 

Fire in the prison was far more deadly. 
Referred to as “burn-outs”, they usually 
took one of two forms. The first was to 
simply soak a cell with flammable liquid 
and set it to the match. This was 2 polite 
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tion will be tempted to look out for his own interests. But will your interests, at 
the time of the writing, be the same years later? Will it serve the interests of the 
‘next generation, and the next? Probably not. 

The coming crash of world civilization was predicted in 1803 by Thomas 
Malthus. He proved that populations grow geometrically. That is, a population 
‘can double itself within a single generation, then double itself again in 
another. On the other hand, an acre of land will not double its produce every 
‘season. More water and fertilizer, insecticides, hybrids, intensive cultivation, 
‘etc., can double and even triple an acre’s produce. But within a few planting 
‘seasons the limit is reached, while the population keeps on doubling itself 
‘generation after generation, 

Rather than accept Malthus’ findings, misguided idealists have gone further 
afield, utilizing marginal land, looting the oceans and generally destroying the 
environment to accommodate more two-legged vermin. Do-gooders, mainly 
among the Wester nations, even campaigned to outlaw the traditional 
destruction of the surplus and congenitally unfit. (See INFANTICIDE, page 
30), 

At this time, no constitution can possibly accommodate all individuals and 
minorities. Industrial workers, managers, businessmen, racial minorities, 
mental defectives, criminals, religious and political groups, the elderly; all 
want their share of an increasingly diminishing pie. There's Just not enough 
resources, both in goods and services, to go around, 

As constitutions are generally written, the same cycle repeats itself over and. 
‘over again. Think back to Egypt, Babylon, Greece, Rome and all the 
elaborately organized societies since, and you'll see that the special interest 
‘groups founded the societies and gradually accommodated other special 
Interest groups, largely from among the degenerate sub-cultures of that 
society. So even if the society had Utopian potentials, its less able members. 
were allowed to multiply, eating up the surpluses, crowding the living space 
‘and finally dooming the system. Throughout the ages, idealistic constitutions 


trol. 
. Such a constitution could be just as negative and destructive as most 
‘others if the population controls were repressive against the able among the 


on-altiuent or racial minorities. Such repression Is a breeding ground for 
agitators and no society can spare the manpower to implement such 
programs. 


To Insure the public well-being on a permanent basis, population control 
‘must be fair, even toward those least able to benefit society. Rather than allow 
inti to reproduce and then punish them and their degenerate offspring, 
tation would keep them from enlarging their social dependency and 
allow them a better lifestyle on what little income they can scrape up. 

Following are a few points | would put at the head of any constitution: 

(1) Only those married couples who are physically and mentally healthy and 
‘economically solvent will be allowed to bear children. 

(2) No more than two or three children will be allowed each eligible couple. 

(3) Following conception, a prospective mother must eat only fresh, 
unadulterated foods in as wide a variety as the general economy will allow. 

(4) Children must be with the mother constantly from birth until weaning 
with no paid work outside the home or garden. 

(5) All children must be breast-fed for at least six months. 

(6) No woman will be permitted medications, prescribed or over-the- 
counter, stimulants, alcohol, tobacco or any sort of narcotics after conception 


and before weaning. 
(@) Any parent who deliberately injures a child must be sterilized and the 


child, or children must be put up for adoption. 
(8) All pregnancies by unwed females must be terminated. 
(@) Abortions must be given upon demand, regardless of the reasons given. 
(10) No citizen congenitally unable, or concientiously unwilling to defend 
the system will be allowed to reproduce. 
For explanations of the need for the above proposed laws, see pages 64, 63, 
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way of letting the cell occupant know that 
hhe was considered persona non grata by 
the other residents of the cellblock. The 
second form of burn-out was far more 
serious. The idea was to kill. If the man 
was locked in his cell and a firebomb was 
thrown in, death was automatic. Ifthe cell 
wasnt locked he still didn’t have mueh of a 
‘chance since his killers would brace the 
‘door shut with a wedge-shaped piece of 
‘wood or the sides of their feet. Firebombs 
were easy to make, if gasoline from the 
power lawnmowers and soap from the 
laundry wasn't available there was always 
‘shoe polish. Melted shoe polish, turned to 
‘liquid and placed in an open container, 
‘was easily ignited and tossed into a cell. Tt 
not only burned, it stuck to the vietim. 
ust like napalm, 

Bombs, guns, and knives are obvious 
‘weapons to anyone. But prisoners often 
run in packs and operate like armies 
Which includes communications and in: 
telligence, Sometimes with fatal results to 


1975 I had a conversa 
out of Leavenworth. 
He was "doing I all” (couldnt make « ps: 

off fiveyear sentence and about to 
{et out. When T inquired as to his lack of 
parole eligibility he explained that, ia 
fell with seven other men, the guards 
found an FBI agent with is head severed 
from his body alter the prisoners had left 
for work call 

‘The FBL agent eame in after the even: 

vg meal when all eonviets were supposed 
tobe off work. One conviet in Receiving 
and Discharge was still there (R&D is 
‘where prisoners are processed in or out). 
He saw the agent turn in his gun, badge, 
and puton prison khakis. The prisoner left 
T&D without being seen and commun: 
cated the facts to the onviet popula 

‘The agent walked intohis death cell and 
offered to buy narcotics. No one offered to 
‘ell him any and the next morning he was 
dead. 

Oral communication wasn't the only 
method the conviets used. An electronies 
‘wizard showed me how totake two radios, 
put thom exactly on the same channel 
forget whether AM or FM but you can 
find out yourself in 80 seconds) and tap on 
the speaker of one of the radios. The 
tapping will be audible from the speaker 
ofthe other one. This individual was sent 
fut to the prison farm to Keep him from 
1g the rest of us what he knew. Not, 

belore got a schemati of blue 
box and excellent working knowledge of 
how to build and operate a red box. Our 
lectronies genius was doing three years 
for one $811 phone call 

‘All the foregoing is simply what was 
available inside the prison. Other trinkets 
could be ordered. Some convicts in 
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Vol. 1 and page s63 of Vol. 2 of THE SURVIVOR. 

If these ten simple rules were made law, there would be few social 
dependents, fewer criminals or other anti-social types. Without these rules, no 
society can long avoid the upheavals we face. 

With them, there would never be @ reason for the society to launch an 
aggressive war. 

‘There would be little poverty. Social strife would largely be confined to 
debates. Social progress would be built on the development of science and 
technology, rather than at the expense of the environmant or neighboring 
systems, 

No matter what kind of constitution you laid out, there would be no 
politicians, as we know them. Without the mental defectives produced by 
other defectives born to even more defectives, the politicians would not have 
the degenerate electorate which has consistently voted away our potential for 
national survival 

‘You may have the chance to break the cycle of growth, stagnation and then 
decline, which has laid waste to our planet's highest civilizations. But without 
the resolve to insure the rights of all your culture's children, your own rights. 
will be eroded by irrational children in adult bodies. 

Aside from a set of population control laws such as listed above, you ought 
to forget constitutions at this time. Let the next generation write the 
Constitution. For once, let a constitution be written, not for a society already 
fixed in pettiness, avarice and stupidity; to cater to their irrational fantacie 
Rather, let it be written by and for a sane, brave, intelligent and industrious 
people, born well, reared well and fully able to govern itself without any 
dictums handed down by blighted neurotics of the sort who write constitu: 
tlons. 


3 


‘Atlanta had a 12 guage sawed off shotgun 
‘and a box of shells smuggled in inside a 
ake. In Arizona recently a man's son 
broke him out at gunpioot. In Lewisburg, 
Ticheeked a book out of the prison libea 
that gave specific instructions on smug: 
sling things into the prison, including, but 
‘ot limited to, sawing wooden chess pieces 
in half and seereting bullets in hollowed 
‘out sections and gluing them back 
together and mailing the chess set into the 
prison, sewing green money, narcotics, 
blades, and other goodies inside hardeover 
book bindings. and switching shoelaces 


hidden inside a shoelace and so sibong it is 
used to cut steel in half. The best "home 
delivery” Iheard of never came off but i it 
had the country would have seen it on TV 
and in the newspapers. 

‘The idea was to have an outside ac- 
complice Piper Cub with a smoke at. 
tachment for the exhaust ‘see Poor Man's 
James Bond) directly over the exereise 
‘yard. With the plane billowing smoke the 
tower guards would think the plane was 
‘going to crash directly into the prison and 
be running for lower ground. Nobody 
‘wants to be in a tower an airplane is about 
to crash into. Once the plane cleared the 
prison walls and was over the exercise 
Yard the pilot was to kick out a bundle of 
pistols. gear to seale the walls, and 
whatever other goodies were obtainable 
(such as land anti-tank weapons, etc). In 
the confusion and smoke the conviets 


would go over or through the walla, A 
ar operation took place in Terre 
Haute in't heavy fog one morning. 400 
tem walked ot co the prison industry to 
foto work and 18 of them jst kept walk 
fig. Theo of them had wire euters in 
their pockets and’ simply cut thelr way 
through the chicken wire fence surround 
ing the prison, One walked halt mile Yo 
‘the Wabash river, plopped himself on a 
floating log. and hada leisurely breakfast 
in Louisville, Kentueky the next morning. 
“Two "weapons" more deadly than all 
the others pu together azo need mention 


ng. One is money. The other is the human 


mind. For enough money anyone—up to 
‘and including the warden—ean be “taken 
‘out”. At one time the Mafia ran Lewisburg 
by greasing the prison personnel and 
museleing the other conviets (who could 
they complain to?). 1 used to wateh them 
kkiss each other on the cheeks when a bus 
oad got shipped out (and almost had a 
heart attack when a guy at a mess hall 
table with me asked loud enough for 
everyone to hear, “are those guys 
queer? 

But the human mind has to be the dead 
liest. With a gun, a knife, or a bomb your 
options are limited. There are only certain 
ways they can be used. Money is more 
flexible but there are still limitations. 
Lately a flap came up about letting certain 
types of books into the prisons—as if con- 
viets couldn't acquire the information any 
‘other way. What nonsense. All the ACLU 
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tried to do in their recent court case re- 
garding reading material was make a sim- 
ple operation simpler. Any time any of us 
‘wanted a “forbidden” book we simply had 
someone on the outside take off the covers 
and replace them with something like 
“freshman geometry” or “English essay 
writing” A good many of the guards were 
functional iliterates and never checked 
anything but the covers anyway. What- 
ever it was we wanted, we could think of 
some way to get it. Some guys even got 
‘women into the prison, serviced them, and 
sent them on their way. Unfortunately, 
the warden caught two couples banging 
way in the Officer's Mess kitchen one day 
And things got tightened up for awhile. I 
don't know how many copies of the Poor 
Man's James Bond and other bomb books 
were circulating when I was in, but it was 
bunch, 
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Finally, there seems to be some concern 
about the type of criminal who might get 
ahold of certain books. Most federal crimi- 
‘als are usually doing time for white collar 
rime, bank robbery, or large-scale nar 
‘oties operations. “thinking man's” erime 
that requires careful preparation and 
foresight. Besides which the FBI depends 
30 heavily on informers (95% of their 
convietions are obtained through snitches} 
that all they salt away are the dumb, the 
careless (ike myseiN, andthe clumsy. The 
REAL crooks are not locked up. Your 
Congressman ean buy any book he wants. 

State criminals are somewhat more er 
ratie but the really nasty ones are usually 
kept in isolation (where the materials for 
mayhem are simply not available) for their 
own protection. A child molester is Ukely 
tomeet bis end ina general population for 
two reasons: he won't have any friends 
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which in turn makes him prey for any 
gruntled conviet with a knife. That doesn't 
happen with normal conviets. The last 
time a yo-yo in Terre Haute ran his mouth 
ata friend of mine, three of us fell out on, 
the yard to lend a!hand—and at 62" and 
220 Ibs. I was the smallest of the three, 
‘The mouth runner never showed. 

Why our state and local governments 
keep funding prison systems is a mystery 
tome. The horsewhip and the executioner 
‘would be cheaper and far more effective. 
What prisons dois acenuate, heighten, 
and sophisticate whatever quali 
has—for good or evil, Germany locked vp 
a somewhat unco-ordinated street agita: 
tor in Landberg Prison in 1928 and in 1925 
disgorged a real sopistiate: Adolf Hit 

Is our next Hitler in our prisons? Or is 

ot and is it already too late? 


he 


BUILD A HOMEMADE CANNON 


By Kurt Saxon 


yw dollars and a little work, a 
ny number of 


With a 
Survivalist ean mai 


feannons accommodating a pound or more 
of back powder and shooting ehaln scrap 
metal, et 


‘ausing disaster to any group 


the Fougasse, (See pageto4of THE POOR 
‘MAN'S JAMES BOND). This merely con- 
sists of a three to six inch wide plumbing 
pipe threaded for a eap. You ean buy such 

plumbing supply shop or 


Pipe from a 

moat hard 
‘Three to five feet would make a good 

cannon, depending on your choice 

‘The plain pipe and eap would pack a 
seat wallop. First weld two six inch long 
by two inch wide steel rods about mid 
point from the rear of the cannon. This is 
{o hold the cannon on the mount 

‘Then drill « one-cighth inch hole down 
through the eap and into the barrel. This 
is forthe fuse. With the charge poured in 
and tamped with wadding. you ean just 
pour powder inthe touch hole, eliminating 
the need for a fuse. 

‘s'you want a more powerful cannon, 
‘wold tn inch long rod of Ys inch steel onto 
the cap. Bore the touch-hole large enough 
to accomodate a length of copper gus line 
{rom a car. Ream the end of the gas lie to 
make it like a funnel. Wind a couple of 
‘hundred yards of fence wire tightly and 
neatly around the cap, funnel and side 
‘mounts. To start, weld the end of the wire 
tothe bar right next tothe eap. 

When the winding is an inch or more 
thiek, weld the end of the wire to bold it 
down. You might put about four lines of 
Welding from the cap to the barrel to keep 


the wiring permanently in place. Also, 
‘weld around the mounts, completely fil 
Toye 


‘up any loose spaces lest the mounts 
reas of weak points in the barrel, 
Such a cannon sanld probably a¢- 


commodate a stee! ball or other inside di 
ameter missile. 

Td use a long fuse to test any such 
cannon. 


| “0a I 


"THe aimpomnr Electronic Sight puts a red dot 
of light on the target, eliminating the need to line 
‘up two elements, asin using ion sights. Using the 
‘Aimpoint is thus easier and quicker, say its mak- 
rs. The sight uses its own light, making it easier 
to shoot dimly lit targets, its makers claim. The 
dot covers a three inch circle at 110 yards and 
‘bout half that at 55 yards. The lightweight alloy 
device uses standard Weaver scope mounts. Pow- 
fer forthe light is provided by two batteries, with 
& fe of from 500 to 1,000 hours. The list price is 
$149.95. For information: Aimpoint USA, 29351 
Stonecrest Ra, Rancho Palos Verdes, Calif. 90274, 
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Now you can shoot 
THE NEW 


American | | 
FuatT Bow Let. 


By Jack HazzarD 
Popular Science Monthly, August 1996 


Tinie wilh cheap bese puset a place 
dian with a cheap trade musket in place 0 ' 
Hieuive bow and erow, be saved Mell 2 
ood deal of grief, for Bad the red man ce- 

‘eloped his weapon along Togal path he might have arrived 
Lan approximation of the bow we now know as the "semi. 
Indian’? at," or “American” bow. With such a bow he could 
have abot wth acuracy at bundred yards (about the extreme 
accurate range of the long rifle), and could have delivered a- : 
towa faster than any frontier scout could load his rife, 

"Any home workman, equipped with ordinary tools, can readily | 
build the most modern and most efficient bow yet designed. The a} Ne 
beat material for the amateur isthe imported wood Known as 
“lemonwood.” It can be worked almost entirely by messure- ‘ 
tment, without much regard to the grain. California yew and 
Osage orange probably make a beter bow, but not for the 
Inexpecienced builder, 

“Lemonwood can be bad from most dealers in. archery sup- 
plies, ether in the rough stave or cut fo approximate outline. 1 | mex} 
He ice rang fm about $178 ta ff 


aM 


should be careful to say you need a wide stave for a flat bow. 
‘The dimensions given are for a bow 5 ft. 8 in. long with a : meu] 
weight (the archer's term for the strength of a bow) of from 7 


45 {o 50 Ib. at a draw of from 27 to 28 in. This combination is 
suitable for the average man, When new the bow will draw : 


Yin.) at a point 1 in. from the very end. 
a eee ce ee tas bans sacl 
nce 1h eateal ene Resse ak alee H 
penta to tne Pc cod ethper ie sed fat eos 
position to t. Plane sat tr the wood just 
ters Sawer eas ane noes Se ees 
cry cnt oa Siem 
Sale iaginte alent 
Lay out cross lines as shown on the drawing and mark the 
sa OF Se Cases eco i ies ta mae 
rough idea of the wae et the bow. ee ‘the sections 
haces ma epuiy, casee tom ortead W eam 
curves along one >, then trace paper templates in order to. 
Soh ee eee 
Tih dawisis,apkeace andl pocketbifeor 
See ee ee es haiti eee 
ee ar ee errs 
Se ee aie 
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fout to the tips to mark 
the thickness of the bow, 
following the dimensions 
‘on the drawing: Both edges 
‘of the stave should be 
‘marked. "Now mark the 
profile of the riser at the 


Ep dipping i boly into 
the'sun’ of the" bely at 
each side” of the, handle 
Ifthe save eid not come 
with a piece glued on to 
Torm the handle, you wil 
of course, have’ ovat € 
Suitable block of hardwood 
bout Y4-by 1 by in 
tnd. gle it’oa 
Se the bow inthe vise, 
belly up, and shave of the 
wood above the lines just 
tray, "For. the" desper 
art of the eu near the 
ips,» drawknife may be used with caution; 
but'nearer the handle where the cutis shal 
Tow, a spokeshave and small block plane ate 
safer. When the bow bas been worked to's 
Fectangular cross section ‘over its whole 
Tengthy excep atthe riser; which i rounded, 
you are ready to tes it for curve 
"This work has probably consumed an eve 
ning, and you are obliged to lay the ow 
fay untl’you have more spare time. Be- 
fore you do's, rub the whole bow with shel 
Tac: {0 prevent any possible checking “oF 
absorption of water 
fof etd what known a8 “le” 
for texting the bow, as well as a temporary 
fer fag i be at a 5 ee Senter: 
Protecting the gers he ier a pice a traking string endangers 
Sr°serap* wood about J4 by 8: by 40 in, aot only be. bow but ihe 
notched al"2- or 3cn. intervals as shown (6. archer and bystanders as wel 
{nich the bowstring and notched ac one end itis better for 8 beginner tl 
{oft over the handle of the bow. Ase ler buy a few strings. When on 
tay be sed later on the finished handle, Ks of thee becomes frayed, take 
just as well to pad the end jaw with leather, it apart, study the make-up, 
‘The tiller mi ’s to hold the bow best for eae the subject, ame 
inmpecion during ‘construction and as it try to. make one Soursell,§ -———————_— 
wil'be used often, should be caetuliy and You will soon be able to pro: | Bows are among the oldest weapons 
ey ad aN dice Beate. | et wo, yron amexing thing vt 
stronger than the one uitimately used for The notches at the ends of | only recontly discovered about them. 
‘shooting—at least 60 strands of No. 20 the bow, or “nocks” as an ‘Through mathematical analysis, labo- 
linen thread, Lay up twenty strands 18 archer calls them, are best | egtory investigation, high-speed pho- 
in, longer than the bow, stretch them put in with a small round file. king field tests, 
smoothly, and wax them together. Make At the side, near the back, ae “4 
two more sets and tie the three together. the mocks are half round, 
‘With the tied'ends over a hook twist each slanting across the side to- 
of the three groups of thread individually ward the grip and faring 
to the right and have an assistant hold the lightly to give room for the 
twist ns Now take al ree and lay them Sng fo change diection as 
found eachother to the let, as if aking the Dow is drawn. They 
rope. The right-hand twist’ makes them should not extend across the 
grip one another and cling together. Put back of the bow as this would 
the string under tension and rub thorough- seriously weaken the bow tip. 
Iy'wth beewa. Work it round and co 
ct by rubbing with a small piece of Slip the loop down over 
Feather held between the fingers Tie'a the upper tip, aw the string 
Permanent loop (bowie) atone end and down the bow, and fasten it 
te a timber hitch to fasten St the lower nck with atime 
the fower end to the bow. ter hitch, Have the sting 
Late you. will need” bout $ fa. shorter than the 
shooting string, and because distance from nock to nock. 


| long bow, after which practically al 
| forget bows are patterned, does not 


have the most efficient shape. Its beau- 
fiflly rounded limbs are delight to 
the eye, but the best cross section for 
<2 bow is xomething much simplor—just 
«2 ploin rectangle. This discovery led 
to the development of the modern 
‘American flat bow, one carity made 
variety of which is described he 
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Place the bow in the vse and have an assst- 
Ant pull carefully on the lower tp. while you 
Pall'the upper and slip the loop is place in 
the mock, Do not ph on the limbs, for a 
Breaking tow neh always throws ster 
forward with murderous force. The string 


yor 
Jn, inthe Bow, place the ter 
td olde i, back down, on the, for 
Meadying it with your toe. ‘Then. pall the 
ring up few notches on the tier with both 
inde Have your asistant ready with «piece 
of chatk to mark aay section which dot not 
bend evenly, for the whole bow must con- 
bute to the shot if You are to obtain the 
moat ficiency 
Eat the bow down, unbraceit—that i, sip 
the lop out of the tpper nock—and replace 
{nthe vise for sraping at the spots marked 
bby the chalk. To make sure that the whole 
Atetlon {6 reduced evenyy rub the part to be 
Scrape with soft pec ed By cape the 
way, You remove a tia layer of Wood 
fa wl ot rk refusing one ide mare than 
Flat bows bend in a diferent are than or- 
yang Bove practi «pee a 
Sih ened ie cane ohost the 
ip. So sight this fattening that he rads 
the curve ofeach limb should be the same 
5 the length of the draw-—in tis ease 28 in 
Ita template ike that on the following pase 
is aid on the fot and the bow worked dows 
farefuy until i ots neatly’ within the ars, 
You are practically sure to produce. bow’ 
‘hich wil ive Mak trajectory; good distance, 
tnd lide jar Do not keep the bow at fll 
draw more tian a few seconds at's time 
‘Generally speaking, the bend should show 
first in the center of the limbs, then im to: 
ward the grip, ad lastly inthe third of the 


Sega 
requenty by using the tiller 


Tims nearest the tips. Allowing the tips to 
bend too early inthe work weakens them ex: 
ceuively snd” produces what are kpown ‘as 
Ship end” 

"Finally the corners ofthe limbs are rounded 
slightly to lesen the danger of deating. Draw 
{line 1/16 tn. each side of the back corners 
49/32. feo the Bally carers and round 
fnly to these lines Sand with No. 6/0 garnet 
‘paper until faisly smooth and rub on a good 
feat of shell bs 

‘The bow is now ready to shoot for the first 
time, Although it not casentil, my. own 
[racice in breaking in a new bow isto selec. 
rrows considerably heavier than those to be 
tied later. If heavy arrows are avaiable, we 
them for about 200 shots, as the works the 
how down without peemiting it to recol too 
slarply. Birch hunting srrows 36 in. in diam. 
ter are about the right seeight for this pur- 
pases otherwise use cheap birch target arrows 
‘They ean be obtained roms archery dealer oF 
Sporting goods stores for so litle that i bard 
iy pays to attempt to make them. Besides the 
shooting tab to protect the fingers, an arm 
guard or “bracer” ie needed to, prevent the 
owstring from bruising the left forearm. The 
conventional braccr it toade of heavy leather, 
but plece of fiber or thin, narrow strip of 
Dardwood may be tied on to Serve the purpose 

yw iller the bow again. It will have lost, 
weight and changed shape slightly, and wil 
‘eed further correction 

‘Glue on a thin piece of white pine to round 
ut the back of the bow” Taper it in grace- 
filly to meet the back of the bow, and round 
it into the sides. A serviceable grip is made by 
‘serving the bow seth crab line, chalk line, of 
Braided trolling Hine The total length of the 
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sip shouldbe about 4 inthe winding acu 

eg Sin of hs space andthe balance 
Weing covered by leather eces. The upper 
rk fasa projection atthe left ofthe Bow} 
this serve aan arow plate and prevents a 
fows from wearing the wood a ey faved 
lw, Ure ather thick Tether ao 1 may be 
wea om the andere hike 
‘es equal tothe string binding, ‘he gute 
Sige teed father ge and the 
nis thinned to emke a neat joint: then the 
feather ir dampened, gle coated) and bound in 
tioce with parm tri of ah ut dey. 
‘As toom asthe leather dry, shellac the whele 
foie The cord may then be painted sits 
ie bowyers fancy, and another cout of shle 
IB appled to pratt the eal 

‘hush, velve leather, 00 np braid are 
alto we Co pad hands, but cord fords 8 
firm rip and very durable 

‘One tne new bow hasbeen well ested and 
tas proved ite satisfactory Wt shold be 
ioe rei, Remora tn ark ad 

roughly sand i with the finest garnet pa 
per, Thin tome white slc about Bfty pete 
‘Ent with scab, tur a ile on Sat at 
{Scion cloth, and rub the bow bey un 
{ive sec bas dried and surlace begs to 
Show: It wil be neceaary to work hort 
sia! st ime ac go over the whole 
ow several ies to build up abe sur 
{ice Smooth Nphty with very fine paper or 
Sec wool sod ru with forte &r piano 
polit untt a dull glo Sh results. "Tas 
Tethod tlds up a surfaces thin that i wll 
‘ot crack with bending, yee thorouehy watet 
‘slant and beautfl fo the eye: A bow care 
Filly wased and polished after each Bld dy 
‘Son fakeom a fre ser, athe sunace 
comes tooghened. 

Tipafer a mont 


£0 of repulr shooting, 
she bow is found too strong for comfort, 
Cn be reduced to sult and reinshed 

Sora a he mating of aro types of 
arrows bowssins, braces, quivers, tage 
Sd ther archery ache concerned, 
Sr several exelent handbooks and a vane 
‘ST booklets that give detailed information 

Keep the bow nbraced when not fn te. 
Mang {fom a peg or by ian a shal of 
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‘The ine 
“convenient nail ov hook 

cross a pair of pegs supporting the middle 
third of the bow A good bow:rack can be 
tnade by driving sharp-pointed finishing nails 
from which the heads have been clipped part 
Way Into. plaster wall and sipping over 
them dowels in which a hole bas been bored 
‘The holes in the dowels should be a close Bt. 
the nails are driven ata slight upward angle 
and the dowels are cut to fit the wall closely, 
the effect will be that of wooden pins set in 
the plster Tf the nals alone were used, the 
iron would corrode ad eae unity marks 


S0snOoT 


Cinders enti 
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A shal, too narrow to accumulate other 

impedimenta and" with arsed edge aes 

an excllent place to lay a bow, It can be 

vided wk a bachbnted bag pop or 
ng eter archery spp, 

11 you must keep yout, bow in steam, 

frag te wintery place 

Hou dy beat soon 

‘he bow, 


ih, 
Sipping efoto a bow ete. Tt shoul be ine 
Speed from time to time, warmed ocasion- 
Ay, and’ strung and bent‘ tervals during 
ihe fan Shor hold hae abut 

e same. coaideration that’ You five, Your 
‘ier your olf equipsent. 


THE DEADLY FOUGASSE 


By A.D. Cranford 


Some people have a misconception 
bout crowd contol. Several have written 
‘THE SURVIVOR asking about recolless 
, muazel loading cannon, and 
ited methods of employing 
. Really, the best device for 
the Claymore mine or the 
fougasse. Since the average survivalist 
has trouble getting military equipment 
such as Claymore mines, the text 
Presented here will show how tomake and 
tmploy the fougasse 
‘The fougasse is simple to build, it costs 
ttle to manufacture in comparison with 
other devices used for the same job (even, 
‘survivalist needs to choose cost effective 
weapons), it uses loworder explosives 


such as gunpowder (which saves valuable 
high-order explosives for other duties) 
and is easy to emplace; yet it is a very 
tffective weapon that can take care of 
‘most of the chores people want artillery 
for. Properly loaded, it ean kill humans to 
200 yards or motor vehicles to 50 yards. 

‘You will need the following to construct 
your fougasse: 

ron pipe, approximately 3 feet lohg and 
2 tod inches in diameter. The pipe cannot 
have cracks or flaws, but other materials 
can be used with varying effects. 

' pound of a low explosive, such as 
‘gunpowder. This is the propellent charge. 


‘commercial. 

‘One pound of small stones, ser 
broken glass or whatever your litt 
desires; this is the part thrown at the 
‘enemy by the propellent charge. 

‘A.can of plastic auto-body filler. 

Kags for wadding. 

A firing circuit consisting of a battery, a 
switch, and enough wire to run between 
the it is controlled from and the 


device. 

‘Axnon-metalie stick. 

‘And, some string or rubber bands. 

Procedure: 1) Pack two to four inches 
of auto-body: filer, depending upon the 
diameter of the pipe, at one end of the 
pipe, following the directions on the can, 
‘and jet it dry thoroughly (ifa threaded cap 
‘tofit an end—also threaded—of the pipe is 
available, these ean be used. Simply screw 
the eap on one end.) Barring electronics, 
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the fresh plastic auto body filler ean be 
pierced with a wire and a plastic coated 
fuse can be pushed through to the 
‘explosive charge before the filler sets. 

2) Place the propellent charge and the 
igniter in one of the plastic bags. letting 
the firing leads hang out of the package. 
‘Tie the top of the bag closed with a rubber 

ot piece of string. 

3) Connect the fring leads toa piece of 
twin wire, such as TV wire. Insert the 
package into the open end of the pipe. 
Shove the wad in the pipe over the 
packaged charge and carefully pack 
tightly with the stick. 

'6) Pour in the pound of projectiles and 
put another wad like the first one on top of 
the whole load. Again, pack very carefully, 
but as tight as you can. 

6) Fit the remaining plastic bag over 
the muzzle of the pipe. Be sure the firing 
wire is sticking out, and tie a string or 
Fubber band around it to hold the bag in 
place, This weatherproofs the weapon. It 
‘should look something like the illustration 
‘when completed. 
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ey 
character. 
Fao wwe te 
and decide where you would bring 
attack force. Then site the fougasse 
‘enfilade that route. Enfilading 
consists of hitting it lengthwise. 
Settee 
teas 
needed, make another and site 
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hide in. 
Now bring your fougasse and lay it on 
the ground, sight along the barrel, and 


the time it is buried with the open end 
‘out—this both anchors it and conceals it, 
‘and further strengthens the pipe wall, and 
again improves performance of the 


"Sfow ca rig tha up 20 the enemy wil 
lnadvertantly Gre it or you can tan a 


SCOPES FOR SURVIVALISTS 


By David Walker 


Nothing you ean improvise will help 
your shooting as much as a good scope. It 
will give you range and accuracy beyond 
anything ‘else in your battery. Imagine 
boeing pinned down by a sniper 200 yards 
away and all you have is a bow or 
muzzleloader to defend your refuge. The 
majority of today's rifles are drilled and 
tapped for scopes because the accuracy 
potential of most cartridges is beyond the 
range of the open sights supplied on the 
guns it comes from the factory. 

‘The selection of scopes is overwhelming 
and the novice should know a few things 
before he buys, so he will get the scope 
that will best fit his needs and 
circumstances. Some factors to consider 
are: 1, The terrain where you expect 10 
do most of your shooting. 2. The 
anticipated range you will shoot from. 
8. The weapon and cartridge you will use. 
44. What or who you expect to be shooting 
at, There are some other factors such as 
lighting conditions, that will be covered 
later on. 

‘The power of a scope is determined by a 
number. For example 4x means the image 
will be magnified 4 times at a given 

istance. Lower powered scopes will have 
a greater field of view than a high 
powered one. Unless you expect to be 
shooting at very long range, I would stick 
toa lower power. In wooded areas a 2 to 
3x power scope would be a good choice. 


"The wider view will aid you 
target in the brush. If you 
‘open area a 6x to 9x power scope would be 
about right. Higher powered scopes are 
more difficult to hold steady on the target 
so use a rest if possible. 

Variable scopes have become very 
popular and in my opinion for good reason. 
Versatility. You never know under what 
conditions you might need your rifle when 
you are living self sufficiently. Variable 
‘scopes enable you to change the power by 
merely turning the power ring. 2x-7x or 
‘3x 9x are both good choices ina variable. 

rites of variables say they are fragile, 
expensive and cause the point of impact to! 
shift when the power is changed. While 
they do.cost more, to me the difference 
‘worth it. Thave not noticed that accuracy 
was affected by changing power and if you 
take care of your scope you should get a 
lifetime of use from it. Ifyou only have one 
rifle a variable is your best bet. 

“Most brands of scopes have a variety of 
reticles to choose from, 


Thin crosshair 


is hard to see in thick brush or poor light, 
Personally, like the post. 

‘There are countless brands of scopes. 
‘Three of the best are Leupold, Red! 
and Weaver. All are good quality, 

selections and give their moneys: 
worth. 

You will need to buy mounts for your 
scope. Different rifes will use different 
‘mounts but your gun shop should ha 
selection for all 


which hold the rings. And rings, which 
hold the scope. I prefer Weaver mounts, 
‘Once you have your seope mounted you 


have to sight it in. It is difficult for many 
people but it needn't be. Sighting in is 
fring abot at arg and adjusting the 
and elevation of the scope until 
the fight of the bullet coincides withthe 
sight picture of the seope. If your shots 
are so far off the mark you cannot adjust 
the scope to get them on the bullseye, you 
‘will have to shim the mounts. Shimming is 
placing small pieces of paper or plastic 
between the scope and mount. This will 
‘move the sight picture, depending on how 
you shim it, enough to get it on target, 
‘where you can then fine-tune it with the 
‘windage and elevation dials. 

‘A good way to sight in a bolt action rifle 
inside the house without shooting 
is: 1. Put a target on the wall on the 
other side of the room. 2. Take the bolt 
out of the rifle. 8. Use’a rest to put the 
rifle on. You can improvise with a 
footstool or coffee table. Anything that 
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you can put the gun on and hold it 
perfectly still 

‘Look through the bore of the rifle and 
line it up with the bullseye on the target, 
Now hold it still and look up through the 
scope: If it also is lined up to the bullseye 
you'e all set. If not adjust the seope until 
itis. This will save you ammo and if done 
right will be close enough so you should 
only have to finetune it at the firing 
range, Remember that the weight and 
brand of you ammo are apt to vary on 
their point of impact. 150 grain Remington 
will not shoot exactly like 180 grain 
Winchester for example. So eheck and 
Adjust your scope accordingl,. 
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lemeataio pox tae Sed sae 
wate Tis Sie eck seals apes 
Gi dom ax cateoay screen 
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poor weather ands extremely fast, 

Tt is far better than point shooting in the 
dark. Qwik Point is also avaiable for 
shotguns, a good idea since many people 
cannot afford several rifles and you'd only 
be using it at close range anyway. 


Throwing Knives at Target Is Novel Sport 


Popular Science 1933 


Exch sontentant the 
tnd ade up the bo 


‘NIFE throwing is an ine 
sive, exciting game of 
in which all ages and. both 

sexes can participate. It has some 

thing of the novelty and thrill of 
the cltcus and never gets. monotonous. 

‘The equipment can be set up in the cellar 

in an evening, It consists of an old chop 

ping’ block, three knives (ours cost 19 

ents each), a small roll of tire tape, rae 

bags, two boards, nails, and alittle paint 

‘The total cost is less than a dolla. 

"The target ais a block of woud without 
ots, 171 nin dlmeter and abou 13 
fn, long. Soft pine is best, Saw the face 
smooth across grain so that knives can 
enter with the grain. Paint rings as shown 
at B, Attach a board midway from each 
end on either side, and hang on joists 
About $2 in, from the floor in such a way 
that the block can swing back and forth 

‘About 1 ft behind and, if necessary, to 
the left. and right, tack up rag bags to 
Stop knives and prevent their damage. 


Lay rough boards loosely on the cement 
floor, under ane in front of target. Cover 
these with ra bags 0 


to the shape shown 
at C for balance, and wrap the handle 
with tire tape to hold the rivets. Grind 


and round off the cutting edge up to with 
in about % in. of the point and file the 
point to a bhint, chisellike edge that is 
‘Rot sharp enough at any place to cut the 
hand. ‘This i importa 
shown that although this makes the game 
fe, it docs not interfere with the pene 
tration of the knife. Not ope of all who 
have thrown these knives has ever re- 
ceived even the ‘jury 

‘The position of the knife in the right 
hand is shown at D. This gives a firm, 


ehcat ChorpINe 


METHOD OF HOLDING 
KNIFE (TO THROW) 


rady grip, Stand facing the target 12 ft 
from it, knife in hand, With arm over 
head, elbow bent slightly, swing arm at 
shoulder foreward and dowaward 

‘Alter throwing three knives, we count 
score, remove them from target oF floor, 
and throw them agsin until we have 
thrown 21 knives in 7 sets of 3 each, The 
accumulated total thus gained is our score. 
‘A doubrful knife in the target is measured 
‘across its width at the surface of the tar- 
fet. The greatest width in either ring de- 
ides the issue, and one exactly half and 
half is counted on the lower score, Only 
lenives in the target after the third has 
been thrown are counted, Variations in 
knives, knife holds, distance from target, 
and other conditions will quickly sug: 
gest themselves —W. W. 
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HOMEMADE 
SMOKE BOMBS 
by Kevin Christopher 
For some reason, smoke bombs hold « 
special place In my heart. Nothing can 
bring on as much confusion or panic and is 
so safe, simple and fun to make. 


‘A good smoke bomb filler is a seven-to- 
six volume mix of potassium nitrate and 


sugar, respectively. This can be used as is. $y. 4, 


{in powder form, oF it ean be poured into a 
soda or beer can and, with a cut straw 
cavering the fuse, ean be carried in the 
open all dey. 

‘Another good filer is a seven-three- 
three volume mix of potassium nitrate, 
sulphur and regular household flour, re: 
spectively. 

‘Both of these mixtures produce flame 
and great heat and are a litle frightening 
{olook at. The flame can be suppressed if 
you add a little table salt to the mix. 
‘Another chemical which suppresses th 
flame is ammonium ehloride (sal 
rmonite) and it has the added advantage of 
inereasing the smoke output. 
care when adding these sup 
because too much will kill the reaction 
completely. 1 really haven't done much 
with this flame suppression thing 20 T 
fant tell you how much to add to be ef 


1 good container for these 
mixtures isa soda or beer can with a pop- 
top lid. Of course, you ean use them as a 
powder, but they're a little difficult to 
light. The best way to light a powder on a 
flat surface with a mateh is to plunge the 
‘match into the powder while the head it 
self is still burning. Match heads are pot 
assium chlorate mixtures and generate 
quite a bit of heat; enough to light most 
mixtures. 

If you want to make a nifty, canister 
type smoke bomb, you'll need a pop or 
beer can with a pop-top lid. Wash the ean 
‘out and let it dry. ‘Then, using a paper 
funnel, just pour your chosen filler in 
through the pop-top. Stick in a fuse and 
tape the can shut. If you want to walk 
around with the thing in your hand and 
not be noticed, then use elear scotch tape 
fand cover the fuse with a drinking straw 
cut so that the smoke bomb looks like a 
‘ean of soda with a straw in it. (This is one 
reason that I prefer’ soda can. A drinking 
straw looks just a little stupid in a beer 
‘ean, Also, you ean take a soda can more 
places without hassles because it’s non-al- 
cohol 

If you're the domestic type, then you'll 
want to make a Super Smoke Bomb. This, 
kind puts out the most smoke ofall but is, 
‘of course, the most diffieult to make, 


1141 


‘You'l need another clean and dry soda 
or beer can with a pop-top lid. Take off its 
bottom so you have a nice, clean eut. In 


Ber 


Gedy ace 
Sede Book) 


Noor Grange Seeds Bou, 


other words, you want the bottom of the 
‘ean tobe perfectly circular piece that fits 
snugly into the ean, Use an electric can 
‘opener. Anyway, stick a fuse through the 
op top and tape it to the inside of the ean 
with flammable tape (you ean use scotch 
tape). Also, cover the rest of the pop-top 
with tape and youre ready for the next 
step. 

‘Now, get a hot plate and take it outside, 
‘Do not do the following indoors! Put two 
‘cups of sugar in a cheap pan, place it on 
the hot plate and wait for the sugar to 
‘melt. Watch it constantly to make sure it 
doesn't begin to bubble. If it does, stir for 
alittle while. When there gets to be more 
molten sugar than solid sugar, stir con 
tinually until all the lumps are gone. Ifthe 
sugar begins to bubble, steam or turn 
black, remove from the heat. When it all 
has melted, turn the hot plate to "I 
it’s adjustable. If not, remove from the 
heat. 

Slowly, a litle at a time and with con: 
stant stirring, add two-and-one-third cups 
of potassium nitrate (at this moment, the 
mixture is very flammable, almost explo- 
sive, and so is dangerous. Be careful). As 
youadd the nitrate, the goop will thicken 
‘considerably. If it gets too difficult to stir, 
‘you can heat to thin it out alittle, but take 
‘as too much heat will cause the goop 
Loignte. Keep hove ora bucket of water 
around just in case, wear goggles and 
never put your face, hand or anything else 
‘you might need later over the pan! 

‘When all the nitrate has been added and 
the mix has been well stirred, seoop it out 
into the can you made earlier and level the 
‘goop out so that the bottom of the can 
looks natural when put over it. Let the 
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stuff cool for about an hour and glue or 
tape the bottom on. If you use glue, use a 
non-water-based glue because water all 
bbut destroys this mix. If you tape and 
want to.carry the thing around, use seotch 
tape as described earlier. 


want to get about ten 
times as much and scoop it into a three- 
pound coffee can. Wow! 

‘All these smoke bombs produce terrifie 
hheat and usually melt the can in. which 
they're contained, This can be a blessing 
or a curse. On one hand, the heat keeps 
anyone from picking the bomb up and 

it out a window, but they can 

fires which ean kill people, ‘This 

is not good so judge yourself accordingly. 

‘smoke bombs, they 

have other uses. They produce a large, 

luminous flame, lots of noise and, of 

course, large volumes of smoke. In short, 

they make their presence known, So they 

can be used to distract people oF as incen: 
diaries, 

If were to judge these smoke bombs in 
terms of their smoke output, the order 
from worst to best would be: potassium 
nitratessugar; potassium nitrate-sulphur: 
our: and the Super Smoke Bomb. 


THE FANTASTIC 
FEINWERKBAU 


‘The first offer in Mel Tappan's PS 
Letter is the Feinwerkbau 124 air gun, 
Below is Mel's description. 

“Without question, the Feinwerkbau 
‘Sport Model (known variously as the F-12 
for the F124) is the best alr rifle for 
survival use made anywhere inthe 
‘world—and by a considerable margin. Iti 
‘extraordinarily durable, simple to repair, 
‘more powerfal than any other rifled alr 
arm and itis eapable of «very high order 
of accuracy. Mine has fred several 8 shot 

25' which measure between 
095" ‘and 12" on centers, and after 
Several "months “of “shooting” it now 
develops a muzzle velocity of 855 fps. In 
normal use, only three parts ‘canbe 
‘expected to need replacement: the main 
spring, the breech seal and the piston seal. 
Both of these seals are made of durable 
syntheties which tend to resist both wear 
and deterioration, andthe "massive 
‘mainspring is unusually sturdy. It is 
unlikely that any of these components 
‘would fail during «single lifetime, given 
reasonable care and barring abuse, but it 
would be prudent to stock two spares for 
each, nevertheless; they are quite 
inexpensive. Ifyou intend to make serious 
‘se of air guns in your survival plans, the 
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Feiner is your ler frst choice” 
(Survival Guns,” pp. 216217, Tappan 
Sanus Press, Box 318, Rogue River OF 
ust) 

T ordered ove and at fist, 1 coulde't 
even sock i A call to Me fixed that. One 
Simply grasps the barrel andthe sock and 
bends it down over the knee andi wil 
pen up and expose the chamber Tor 
ding’ When beat all the way, He clcks 
tind you then know iti charged with ir 
fndao when loaded and coved itis almost 
Fendy to fire, Cocking the rifle extses 2 
fod safety iniatortotick out the rear of 
the chatsber. This, must be. pushed. in 
before the gun wil ire 

"AX Bushnell scope (not illustrated) is 
sid over the two ridges above the safety 
indicator and tightened with an Allen 
wrench, Before tightening, the. spe 
ould be sighted in. This’ i one by 
betting up bag of gran or sand to rest 
the rife on so hk docs’ twitch around. 
‘Then sigh iin on 8 target you an mis, 
iheat feet away. 

"Tne looen te scope sigh by screwing 
the eyeplece forward: Then lock through 
the eyepiece tnd twiet one way and the 
ber unt the target is clear, Then screw 
{oreyopiece back tock it inthe focussed 
paniion. 

"Thee are two smal knobs in the mide 
af the seope. Fire the rifle andi fi high 
or low, take of the plastic cap from the 
top nab, ‘Then use actin to turn the 
bere cou way orth otber end fire agin 
You wll then know which way torn to 
Tale or ower ion the Large. The side 
nob controls the pattern tothe right or 
left Ofcourse, thi is just to show Now to 
sgh in You wil wom deco 

6 general range you wil be rng from 
tnd the adjustments will have to be reset 
for grester distances, 

"he rile comes with « box of 600 
Auathead pelts. The pellets cot aboot 
$4.0 pe 100. 

Mel od ae he had killed a fox with his 
Fetawerkbau and this worked fine. But 2 
ltl overkil never hurt anybody s0 Tl 
show you how to best up this goody 1 
{ake onder and even human marsoders. 

"At fests bought a packet of 18 No. 2, 
4,8 ach beans ft bend word screws for 
foe at the hardware store. Using epoxy 
fosin 1 lund the screws onto the fat 
Tends and let them overnight to harden. 

"Then T got out the potassium cyanide. 
“This hs tobe dried over «heater orn 
ten since it becomes damp on exposure 
to the ar, When ite completely dry. iis 
fround toa fine powder and mixed with 
fst enough Lepage's muclage to bold 
together (Dow use white gc ast wont 
wrerk with this) Then pet dollop of 
fyrolia onthe screv aol rol & betoun 
le thumb and forefinger unt ie is 
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wanted, I dried them over the heater and 
stored them in a zip-lock plastic pie to 
Drevent them from becoming moist: They 
have to be stored this way until shorty 
before use as moist cyanide would slough 
‘off the screw in flight. (The same rule 
{applies to holowpoint bullets filed with 
‘the cyanidegive mixture. You may 
consider covering the cyanide-giue with 
Plastic spray but don't. The action ofthe 
‘blood on the cyanide-give moistens it and 
ireulates it throughout the body within 
Seconds. Plastic spray would keep i from 
being dinpersed) 

At first, I rolled the cyanide-glve on the 
plain pellet and in the depression nits 
tnd. Then T took» chunk of ham and 
fverything else to the Eureka PD. to 
demonstrate it 

‘The cyanide pellets alone went over an 
inch and half into the ham. The pellets 
wrth the screws went in almost three 
inches, being slightly heavier and sharper. 
Theiicer in charge sent tn extra cyanide 
pellet to the Police Lab but the results 
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aren't in yet. No matter. Estimates of 
lethal doses run from 2/Srds of a grain to 
three. Think of a grain of rice or wheat 
ssince that's where the measurement 
‘comes from. Blood circulates in the body 
‘ix times per minute so death is quick. 

‘The screw held at least a grain (more 
than the pellet alone). Even so, one should 
be sure. I then bought a box of No. 18 % 
inch flathead wire nails, 2 07. for 49¢. 1 
‘counted 318 in the box. 

Tepoxied some nails to pellets and next 
ay covered them with mucilaged cyanide. 
‘Three grains or more there. (Note: Don't 
handle cyanide for more than a few 
minutes; then wash your hands and 
anything the eyanide has touched.) 

didn't test the nails on meat but shot 
four (without cyanide) at-a 1% inch 
redwood board. Two were not properly 
centered on the pellet tops and they went 
insigeways at least % ineh. Figure an inch 
in flesh and a terrible wound—with 
‘cyanide, certainly fatal. The other two 
were properly centered and buried 
themselves one inch straight into 
redwood. They would have gone 
{our inches into flesh. 
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Game downed by cyanide is perfectly 
safe to eat, A deer carcase will be bled. 
removing most of the poison. A rabbit or 
squirrel may be soaked in water for = 
‘couple of hours ifit makes you feel safer. 

Tm not sure ofthe laws, if any, covering 
eyanide pellets for air guns. I know they 
‘wouldn't be legal to use against humans. 
Even 80, ballistics would be impossible 
‘since the pellet becomes completely 
distorted, unlike most bullets, especially 
oflarge caliber. 

For ir pistols, other models of air rifles, 
accessories, ete., write Air Rifle 
Headquarters, Box 827 Grantsville, W.Va. 
26147 and ask for their catalog. Its biack 
‘and white and may be free. Another firm, 
Beeman's, sells Beeman’s Precision 
Airgun Guide for $1.50. Send to: Bee 
‘man's Precision Airguns, Ine., 47 Paul Dr. 
San Rafael, CA 94903. 

Tve included a diagram of the standard 
‘ir gun from Cassell's Home encyclopedia, 
1995, Also look up “Airgun” on page 342. 

eonsider the Feinwerkbau 124 the best 
survival airgun. [will last a lifetime with 
‘reasonable eare. Since its ammo costs only 
About $6,00 per thousand you ean shoot as 
much as you lke. You ean consider it your 
rabbit gun if you like but with cyanide 
coated wire nails epoxied to the pellets 
you can bring down deer or human 
marauders with ease. 


An Application 
for Small Wounds 


From Popular Mechanics 1915 


ot injroue ng dauen A few 
drops gently rubbed in where tere i 
sptto be any infection is suficient, 


"An infection always. follows the 
wound of bullet or the scratch of a 
Brass. pin, with, irtation extending 
Up the limb or pat threatening tetanus 
of lockjaw. ‘These symptoms are mani- 
fested by spasmodic pains which shoot 
pward, but are. quickly subdued, i 
the oll is applied ‘along the track of 
the ‘pain or, infection, This oil 
ually effective when locally applied 
foktendons or ligaments. which have 
been unduly strated. 

‘An ounce of the pare oll does not 
oot mach and it should be Kept a 
Svety shop and household. TE 6 oF 
per cent of olive oll added to it, the 
i will have more body and will Ist 
Tonger- 
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Courage, A Treatise For 
Our Times 


By Kurt Saxon 

Everyone has his own definition of courage. My definition Is doing what 
‘one is afraid to do. Over the long haul, | believe that courage is hanging in 
there, doing the drudgery, taking flack from the apathetic and getting things. 
done’ which most people don’t appreciate and believe should never have 
been started in the first place. 

In my opinion, the best description of courage in all its forms was written 
by Horace Porter, a Union lieutenant at the battle of Fort Pulaski in 1862, He 
was a constant combat officer throughout the Civil war and rose to general 
and was aid-de-camp to General Ulysses S. Grant. 

His accounts of individual courage will be familiar to any person who has 
faced danger whether in civilian life or in combat, in any nation or In any age 

‘An interesting sidelight is his description of soldiers dodging bullets. The 
phrase has come down to us only figuratively. However, during the American 
Civil War, the bullets were Minie balls of 50 caliber, hollowed at the back. 
They were propelled by black powder and expanded on leaving the barrel to 
about the size of a half-dollar. Thus, under the right light and the proper 
angles, one could actually see them coming. 
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THE PHILOSOPHY OF COURAGE. 
From THE CENTURY MAGAZINE, June 1888 
By General Horace Porter 


supreme efforts, Powerful artocracis have 
itn founded wth courage 38 the sale patent 

‘Kings have maintained ther dy: 
sis with ater eto commend hem 
fo thar auljecs A" once poplar farce set 
fon these two opponte train human 
fore under she tie of" The nervous man a 
the man of nerve 


fon many eceentces, 
fine "To separate ito the two rand di 
‘isons of mor courage and physical courage 
Bo"Sinute mater, bat when he aubdivsions 
tes are tobe determined, the tok cone 
ffomed with formidable dca 

een pws the van ms of 
courage Ont man may be uiteny fale i 
the mest perion storm a ex, wl on and 
Ie amy beara travel a heat of wea 


{Welive miles an hour on a fistclas railroad, 
Sha sallorlike expends hissyempathies in pity 
ing * poor unhappy folks ashore.” A locomo- 
tive engineer on an Eastern railway, who wa 

Always selected for his nerve” when a fast 


FRENCH writer has sid 
that every mistake mae 
jn life can be traced to 
fear, “Though this) was 
ables written more 
shape an epegram than t0 
Sid epigras 


“special a toe ent out ad wove cout 
age, repeatelly displayed in appalling sel 
ints, had become proverbs was alfaid in 
the qiit of is own ome to go upstairs alone 
ine dar 

{in ascending a Souther river on a steam- 
boat; towards he close of our eel War we 
bd‘an oficer on board who, daring thee 
Years of Sighting had tested shot and sbelin 
12Skon with an lndierence that made him 2 
hare! of courage; but on ths expedion he 
manifested a singular fear of torpedoes, put 
tn enough epreservers to at an anchor, 
Sd stood a the stern of the boat ready, at 
ihe fst sig of danger, t0 plunge into the 
sree ith the prompunes of 4 Baptist con 
Jer He once Came very nea Jomping over- 
{Stratemesound of asudden cxapeof team 


hore we are impressed with its trath, 

Fear, above all things else, enfecbles the 
Wilthn su gpenstie Rad wrens When 
fone seeks counsel of one’s fears, judgment 
ceases to obtride advice 

‘Courage, on the other hand, is universally 
recognized as the manliest of ail human attr 
Bates; it nerves its possesor for resolute at 
temp quips int for potiog forth his 


THE SURVIVOR Vol. 3 


ffom the boiler. He made no diguse of his 
nervousese at this new form of danger. T 
recollect a company offcer of inianty ho 
Dever seced to Kiow what the word fear 
‘eant under any crcomstances unl is pro 
Toto to a higher rank compelled int Yo 
‘Roun hori and then hig mind knew no 
ace, Aiden snort from the bess alarmed 
im more than the opening of a batery, and 
{he pleking up ofthe animats eas had more 
temor for him than bayonet charge. 

‘These instances, though numerous, ae the 
exceptions not ihe rule They ean often be 
Sceounted or by the face thatthe vito had 
Suffered a sever right, perhaps i childhood, 
thc produced a perianent shock to his 
erves and made hint mid ever aftr respect 
Iie pln fa of danger och 
head teen exposed." An sequaitanee ol 
mine whose repeated acs of gallanty in the 
{eld had. convinced al his comrades that he 
Had been bom without the sense of fear was 
teen to yive wide berth to any horned an 
nals that eam in sight. Whenever a drove 
oF commissary’ cate were encountered on 
the road he began a teres of welled mae 
‘euvers with a view to getting a fence be- 
{ween himself and them in the shortest possible 
Uime. ‘Their approach seened to demoraize 
Bia ach aay charge ofthe m- 
my elated hin, ‘The providing of am pny 
‘rth beet on the hoot? was one ofthe eth 
Dis of mary logistes which had more ter 
for for him than prospect of starvation 
When twitted onthe subject, he one day sid 
in explanation, tha, when a eh cow had 
fonce chased him, throws him down, and then 
towed him on her horns and he had never 
fecovered tom the shock, ot been able to 
tanith rom his mind the Sense of terror the 

it's the burned 


always 
nd ve 


from the bags a8 they 

ea One day the pis 

reeds far overmastered his deren that is 
got nipped between the brake shoe and the 

Extech and when the tain stated the ti 

seas erked out bythe root. The vicki of this 

Tudiden catastrophe was now confronted with 

ot having 


the latter of an 
off to a safe di 


even though there was no longer any tai le 
toe pulled oat He had acquired Suicen 
railroad experience to appreciate the magni 
tude ofthe loss of terminal facilites. 

’As one's physical condition is affected by 
circumetances of health and sickness, so does 
‘one's courage vary under diferent surround- 
ings. ‘Troops, after being refreshed by a rest 
and a good meal, have stood their ground 
lnder a fre from which they would have fled 
in confusion if ted and hungry. An empty 
omach, like conscience, makes cowards of us 
Al. “The Duke of Wellington proved himself 
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a phowpher when he sid «An amy moves 
belncpalyapom fs bly Inthe aye when 
“aalues were sted wer the 
Fibs he ps never the to serew thee 
courage oie sckng oun on empty stom- 
Sch but“ pistols and coffee” always went 
iotd in tan. 
in te succenfel attack made by Adil 
1a Poot wih his fet pon the Confederate 
fs wh commaeded ot Raa or, 
hen the dimer howr amined te. admiral 
{Ersted foe be served ss ws andthe 
Stes weve ordre ro cose lading ther 


wards generally conceded that he understood 
the tre relations between the nerves and the 
‘eomach, and gained the victory all the sooner 
by taking time to lodge that'dianer where 
it would do the most good.. An atack of 
Ayspepia or a torpid iver wll sometimes rob 
‘sof haf hs natural courage; rabbits in 
fis path then become magnified into Hons, 
and mole ils ito mountains. Napoleon lost 
the battle of Leipsie fom eating too heavy a 
inner and being seized with aft of the Dace 
bro indigestion. As the Latin oot 
te the source of courage 
the heart and as the seat ‘of all courage is 
bee by many tbe he mind no one 
vould attempt the ungracous and unsnt- 
thental task of tying to transfer its location 
{o the stomach, but facts point tothe belie 
thatthe condition of the tomach has some- 
thing to do even with this high attribute of 


Cougs he crerting ee, wear out 
ope ted to gs no act eubing our ate 
war displaying & coolness and steadiness the 
Kent day tet tds teen wesc 
ing of tot and shell wa the muse on which 
they had ben inooght op. Ater Sean 2 
‘ouple of days, ther nerves gradally fost 
the tenon heir boopeacy of pra give 
way and dangers they wou have laughed 2t 
{0 ety cen se them parcnrteen to 
the rear on the third. a 

Tr was aba  crous ght in camp afer 
a thrcedaye byit to sate ect of the 
sctutvend of ie nerves men wed ot 
the sightestsundsand deve atthe Sight 
fa bed ra pele oe atc, Oneot 
tos ciel emcee otek orci esd 
te etn iieoy wanes aa cage panes on 
eds bie te'sce tee wee odgag ak 
would follow. nin 

Tecra nmctines rohit angi om 
sehich veterans would shrinks When Thomas 
es hollng cots postion of Charen 

the afternoon of the second day, and te 


vision of troops, many of whom 
before been under fie. As soon as they were 
deployed in front of the enemy, they set up & 


Yelisprang ovr the cathwonhs charged tte 
Xian fod created such cosimaton tt 
the Conterate veterans ere parted the 
very suai of ach condece Gringer 2, 
2s wathed tex movements Ji okt 
Shem; they dont ow ny beers they Sa 
that's he way ought tobe done. TM bet 
they ever do again Meo cles 
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are often ignorant of danger tll they eam its 
terrors in the school of e3 

‘Every soldier understands why 
inthe morning” courage isrecognited as cour- 
‘ageinitshighest form, AC that timemany hours 


offastinghave occurred since the evening meal; 
enough sleep has not yet been had to restore 
the nervous system 0 its normal condition 
ater the fatigue and excitement of the 

(ous day; itis the hour of darkness and silence, 
wwhen the mind magnifies the slightest sounds, 
‘The stoutest nerves require a great deal of 


eicuiae eas 
sh dicey ret ah 
Ped eee oe reat 
a ae oe 
Eetokee tbo ea 
rio acl rercoateop 
Pap gt aeeldte pe pl 
Sc ceny, Hace in et wey tt 
paalap ph fey 
Seah es Sis at oe 
mest 
Re cicgac gia 
where may Se nee 
fates coer peep gem 
Sree Semerite re ome 
Se ee eae 
Pate el cope 
St hear ens 
Sete Sa a ciee 
*orTbee fn pecuiegeleance a “shou 
Fo eae 
sceakneanonca 
pte 
pape sneer 
Spe deed aaah 
Sac hat be 
won Senay 
Eerecesaarceeeicaan es 
aie sr a Ga ee See 
Paveseieat rae ne 
pe reg be 
Socoses 
Se  anan 


form of courage which should enide fs por. 
Seaor tothe fight credit Tels a negative 
see ape wh th gay ech 
aables one’ wo. peiom a dangers 
‘thie reasing te fall measure f the pe 
acounered 

fhe tat are bet illustrated by the 
cid wory of the two soldiers whore repent 
Stas chap up a hlin desperate iempt 


Tocapture abate.” When ‘pone 
of them tered tothe other and sat, “Why, 
You're as pale as. shest; you ook Hee 4 


host; T believe you 'e afaid." Ves, 1 
wwas the answer} 


and if you were half as 
‘uch afraid as Iam you 'd have runlong ago." 


itis something higher than physical courage, 
ie oa opener St real comrge whch orks 
acs the danger and yet overmasters te 
Sense of ear." When the famous mie in ont 
of Peterburg had been completed, and the 
National troops drawn up ready to. eharge 
{he enemy's works aa soon a5 the mine had 
de ts work i ereatng 2 Dresch, the sigoal 
seas given just before daylight the fse wat 
Tighe, and the command stood waiting with 
intense anaiety for the explosion which wasto 
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follow. Bat seconds, then minutes, then ens 
Of minutes passed, ai sill nosound from the 
tine. ‘The suspense became painful, and the 
{loom of disappomnement ovenpread the anx 
{Ets ow of ceers and men. The fe had 
teen spliced. about midway. It was now 
thought that chere was a defect inthe splice, 
fs hat twas at thispoin that the ise was 
Hanging fre. The day wasbreaking, the 
nem was becoming alert sight of our une 
SG clan hg aot moet 
be lost, Liewenane Dou q 
Kec, the 8th Penney infantry now 
‘olustecred {0 examine the fue. ‘They en 
tered the lang dark gallery which led the 
Ihine, and without stopping to ealelate the 
‘hances of ifs aly exposed themselves to 
fone ofthe mow hore forms of death, With 
ent to lend tem is intoxication, 
ito divert their minds from the 
Inte which Seemed to await them they fo 
lowed the coune of the fse through the long 
sbtraneam pane) fund the dct 
trhich the spac had been arrested, and made 
howl, On thee tm he math wa 
gain applied, and the tain was now prompt 
{8'do i deadly works ‘These men dpayed 
ven a higher onder of corage Wan hose 
‘who akeraards charged ito the breach. 
eth the nt hing of epee 
and detberate courage witch the history of 
troderm warare bas furshed was witnesed 
Cold aro. “ne men had been een 
/ cach tne lox heavily and had become te 
pressed wi 


hth opin hat sch aca 
freant cetain death. One evening, ater 
dangerous asault had een ordered for dy. 


light the next morning, 1 noticed in 
fing the line that tany of the men had 
taker off their coats and seemed engaged in 
tending rent fo the back, Upon closer ex: 
mination T found tha they wete cally wat 
i he auc ne ads on 
Per and pinning these slips upon 
‘backs of ther coats that their deal bodies 
might be recognized upon the feld and thie 
fate made known to their fends at home. 
‘Never was there 4 more gallant ssealt than 
that made by those men the nextday, though 
thelract ofthe nigh before bore painful proot 
that they had entered ‘upon thet wodk with 
(ut # Rope of surviving, Such courage i 
‘more than heroic} fs sublime. 

TRecklessness often masqueradey 23 cour 
agebst tn mae of dierent mete.” Pat, 
{n‘Teasoning. upon this subject, says: " Ay 
Anovledge witht justice ought to be caled 
‘inning father than wisdom, 60 mind. pre 
pare mer danger i ted by is on 
agernes and act the public good, 
the name of audacity rather than of courage.” 

‘Courage born of passion or excitement 
should abvays be looked upon wih auspcion. 
eimay fall at the very moment i most 
needed. remember # soldier in one of the 
regular batteries in the Army ofthe Cumber- 
land, who had displayed conspicuous uravery 
ina dozen engagements wile serving hie 
asa cannonecr. At the batle of Chicks: 


tmauga he was assigned to duty asa driver, i 


and Instead of participating in the excitement 
of loading and firing, he had nothing to do 
hut sit quietly on his horse and watch the 


edo yer lookin 
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favoe created around him bythe enemy's 
Shot, He soon became sed with tor 
hich ty manned bi, and fer 
The bate he implored his commanding oftcer 
to send him back to bis gan, saying at he 
rer went imo another engageanemt se acre 
ck cenain he shoal tn nay ano all 

Tepstation he had ever gen His cowt- 
ge had danppeared wilh the ‘excitement 
which inspired te 

‘Men have performed deeds of bravery 
being” goaded on by anger or stung 
taunt, bot thowe who tei to, be shed 
ito ge te they an hey op hc 
Deter ny mort danger te notte 

courage which & trestrorhy 

cree fics soon um’ out- According 10 
Shafestory,* Rage can make cowerd ht, 
Se ary anger ca never be place tthe 
sceount of courage.” 

Tes fat known to every sldice thatthe 
‘most courageous men inde the east in 
rota baljog, and. those who exhibit all 
the ack sear ake them ede 
street rows Tings ate the fist to 
shia cunt wih death arch 
inn uring our civil war the egiments 
which were composed of plog-glien, tugs, 
Zn midnight rounders with Sones Ind ont 
‘onesie rence te rowan 
{oom mils and pavingstone rots, were pes 
fray cringing coma in bate andthe ite 
ourage they exhibited was of sh excedingy 
fvanescent order A graduate of 2 volunteer 
Ste company arrived fm Washington one day, 
{nthe rks of tegiment in which be had 
fclsted, At he stepped trom the eas he 
{ook off his cont, bung over his arm, ted 
No hata litle farther op behind, brushed hs 
foapsocks foreard wih his hand, and said to 

rmlget of a newsboy Kanda the ation 

sa, sony, hey you scen anything of Je: 
ra around Ryu? Wate boc tr 


You Wt better go down to Richmond and 
replied the boy. 

Well now, sonny, dont you worry none 
shout that” wid thi forerunner of Section, 
*fhat ede very town ve re. go far, an 
wen ve gts nse of thar von be anything 
Bat Yan ot anand ta, you bet 

hia fst gh this sane plunging swash 
buckle suddenly heeame seed with fing 
of marked tendernes towards his fllow-be 
ings generally, concluded he did not want to 
hit Saybody, ant soon stock his best gat 
inn hoo ja the bgange-wagon om 

Courage, Hie thst other ales, is never 
assured anil thas teen tested. No. soon 
‘tows precsly how he wi behave in bathe 
nt he has been under fre, sod the mind of 
‘many 3 gellat fellow has been sorely per 
‘lexed by the dowbee that have entered pe 
Mlousto his fret Gght. He sometines fart his 
‘courage, ke Bol Acres, may ooteoxt, aed 
‘hare may lehave lke theenthonaate young 
bnterin parsi of bis et bear, wb allowed 
the tal igoromly all day, spo 
hance to get to cose quarters 
imal olathe ering meddle Yack, 

ng 2s am explanation of hs abeupe ban 

onment ofthe hone that the ben's tacks 
sree getting too fresh 

“At be beginning of Gur warotcr fl that, 
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sian i iy ts 
epiphone peng 
Scere cer ee 
Soe aoe en 
Sri ass ces i es 
cee raaae eee 
ie See re eran See 
Sa TSULnt We Tee wel 
pool tarps Se 
feat reece ior creas 
era ee 
ps caer a 
eee eae 
Rees eer eee ey 
ceylae e e s 
al eS Joe eee aren 
Pape tbetnne pe 
lg pey peer 
re eetntee dempaiotd 
seenyaie kesratesee 
Sea sowie: 
pias sicrior sn 
Scere see teats Gt 
ree enone iraet 
So pes eee es ee 
‘ny officer of the staff who 's afraid can go 
proepheh peptal 
Srrchupaeer ots 
pig ler i 
rete oe 
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and allowed to go into battle again with his 
company. He failed hi pledges most re- 
iigiousy Wherever there was danger be was 
sen inthe midst of i; his conduct in every 
subsequent fight was that ofa hero; adhe wae 
finally promoted to the rank of fed oficer, 
He had efsed the blot fom his exxtcheon, 
‘he man way no card ar heart he had or 
the moment, in army parlance, lost his grip" 
under that first murderous fire, ait 
oueeault in his play called the “ Rei 
of Licknons inode the character of 8 
Young Enghsh officer fred with profesional 
Zion, wo has ont joined the Seve and 
finds himbet in the beleaguered ety, suerond- 
ci by rebels, He is ordered to make his way 
throdgh the enemy and carey > message 
the column advancing tothe parisons ei 
but his hear fail him, hin courage deserts 
him, and he turns back and stands before 
brother oficer a miserable polioon, ‘This of 
fcer brings him toa teslng sense of the 
etched poston in whic he ha. placed 
himsel, an procures him an opportunity to 
wipe ott hs! dagrace He emrtce i nd 
Merwards becomes one of the most heroic 
‘ures inthe siege. In conversation with Mr. 
Houcicault, T once asked him whether this 
feene was ounded om at, He aid twas not, 
thathehiad troduced the incident merely be 
usehe considered dramatic, and somewhat 
hovel in a maltary play. I then told him the 
ory related shove, about the company aficer 
shove nerves were unsttungin his fn encoune 
ter with danger a confirmative of the tral 
fulness wth which the dstingushed aut 
held the minror up to ature in hi admirable 
rary drama, 

The, cages of recovery, however, fom the 
case of far are Tate Cowanlie is get 
erally a eonitutional malady, and has to be 
fecognised and deale with a8 such. “Genera 
‘Sheridan use to estimate that sbost twenty 
five per Centum of the mien wete lacking inthe 
Feat courage fo Ul ad be a tice 
{tid fo have the weak-kneed troopers singled 
‘utand assigned to hob the horse ofthe other 
Inn he dhe cavalry monte to ght 
foot, He ssid we ha this complemen o the 
fain-hearted inthe ranks; we could not very 
well deplete the forces by getting rt of them, 
nd the ony pilosophical plan was 0 utee 
them by giving them some duty which their 
linsoldeey nerves could stan. 

'A carious characteristic of fee i that it 

erally fects persons when death i threat 
hed in an inverse ato to the valde of thee 
lives In battle an oficer ‘pon whom. the 
fhe of a command depends will ink hie ie 
generously unmoved by 8 sense of far, while 
2 shirk whose life sof no earthly ds fo any: 
toy’ will skull in the rear and dodge si 
danger. When encountering heavy westher 
ina saik-boat an able-bodiet young fellow, 
wih every prospect of a carer of usefulness 
Tefore ttn, lten site calmly through the 
danger, while some aged invalid, with one 
foot already inthe grave, wil prove himself a 
mari to his fears, squirm at every Ich of 
the oat, and summon sll hands to stand by 
toiave him 

A tense of cowardice seems to rob a being 
of all his mashood. ‘When you sce a person 
fing the coward you may sting. him with 
reproach, hurl at him every epithet of 
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tempt, even cide! him as you would a cur, solr he is compelled to devote himself to 
Shd‘tere sual nt ough manhood ie stopping bullets as wel as decting hem, 
iim o resent; nosenc ofshametowhcn He sasds hs ground and oes the dangers 
Sppestcanbe made; nosetsbales owound. io wbch his rotesion leads him, ancers 

"Fe Goeion olen aed whether men tend ad segad einer 
‘atl, hem they break, um to thereat butoen fade the sooner ine ing ccd 
‘ery Bat! Unslly they do ot; they tendo the beter  wosldaecord with hs neton ot 
okra she pong aro tthe general nw of things and hat ihe 
Etat they dcliberstely walk swaye End ato enemy going fo al back the present mer 
‘essoning with them, 300 ight as sel try to ment would be as good ath 


reason wih lobsters when they scramble out 
fa basket and start forthe water, 

“There was one soldier, however in a West- 
em army, who in a retreat proved an excep. 
onto the rule and showed Mime sil master 
fof the faclty of resentment. An ieverent 
{eneral oficet, who was mous or designating 
Ksmen onal erica ocasions by ail which 
‘ras anything lta pt name ealled out fois 
Soler who as breaking for thera 

“Halt there, tom, round, abd Ret back to 
the fron, you —™ 

“:Look-2e hare, Gia,” sad the ma, cock 
ing his gun and taking ain atthe ofc head, 

ines mam calls me a name sch stat 
Was Up eo rca 

“On, put up Your fun," said the general 
= Ids steam anything. Urge your eter 

Reasoning dictated by far is seldom ogi 
cal, When & man becomes panicstricken 
ecognizes ut one prncipte for his guidance, 
hae elpeceretion fhe it nate, 
fd i endyto repeat the ey, "I would ive 
Bilin fame form pot ofa tad satey The 


Thad instines of fear lo not always guide him to a 


‘fe pace. In his confi he often rushes 
into imore danger, and becomes 2 adicrous 
‘object to watch" In one of our prominent 
tal, lie bdonging 1 a mma 
which was supporting ' battery was tying 
owen wth the feat of is regiment to obtain 
tome cover atforde by a bit of rolling ground. 
‘The fre son beesine 20 hot that hs nerves 
ould no longer stand the stain upon them, 
Sd he sprang to hi fet and started forthe 
Te. "He soon fund Nema a evel eld 
that was being plowed by the shot an 
Shek sicorhtid ore the tong ped fo 
Tront, and aw that he had got out of the 
fying pan into the fe. 
“What are you d 


16 for 
is bot it don’t seer 0 


have soy.” 
The question most frequently asked of sol. 


food ttine ey at wich 
{obegin sucha highly judicious and commend: 
sbienonmcnt raving danger coins 
its compensations. The Vood more ss to 
reset th a are’ Inthe ck 
‘Gtement of a charge, or in the enthusiasm of 
Suproaching victory, there is 3 sense of pleas 
‘i ren ho ove Should aempt to eer 
fie. Ie is the grtifeation which is always 
tom of succes and, coming to one at 

Supreme moment of favorable crs in Ute 
tle, rewards the soldier for many severe tials 
si pew te 


wance ng ander 
fre priced oma nrvounessuhicisaten 
pucy psc am har ut ie mote he 
Eigcance ra txt of coupe thoy winking 
‘hen tomehing crown inane ac TAS 
Ze eney hvotenary. A gener feet 
who war hill a the cond ate of hall 
He ome he li ni at 
ter ews base Eres it 
Bary dee eo the dons ‘and unnee- 
‘Sey espns fo ch he subjected 
Scit"Whan under dre, the ape Sodgng 
Peviormed war awe pymuic exe 
Kec bad would foe om eo 
fed occa bob down’ vo hs one 
feck witha the ger ofa taggin, 
Iie a menage These actos went ene 
Bond cota and were ne indetons 
tnever tar Dedpg ie vone event 
cers brary fanny fee's very common 
1G cal ony to porora wre loupe 
2 ating mnt fe alvays tt et 
‘ui St toving leo een 
winking 4n yey coe ed a beglerin hee, 
Ula eavaly, and the other was General Grant 
“Two geval ofc the held conc 
ous fr the fearesnes poweted set ne 
‘ous tempersmnts peta ht, onder 
Sinn to which tey were sebieted ne ae 


ics iy" Hlow doc a man fect batle?* ofa destructive fre, they invarably became 
There is belie, among’ some who have afectedwith nausea and,asourEnglah fiends 
‘ever indulged inthe pastene of sctng theme 87 Of cack people they frequently becane 


ives up ae targets fo be shot a, that there 
{54 iektious sort of exhilaration experienced 
fh stl, which arosses 3 romantic enthar 
‘scm, sucelts the mind with delight sen 

‘Stony, makes one yearn for 4 he time of 
Biting and fel that peace isa pasilanmons 
sor of thing 2 bes. Others suppose, an the 
conemry, that ones knees rattle Re 3 Spa. 

Si Andarina’seastancts and that one's mind 
Sivclle on litie le than the most appeoved 
tease of running aay. 


‘A happy mean between these two ex: 
‘remes would doubtlew define the condition 
of the average man when he finds that asa 


“‘acively iL" Te was a source of great mor- 
tiation to them, but it was. consational 
they could not contol i and‘no one could 
Surbute ito for, 

“The realization of danger isakways egoist 
ica ‘en wating eae a the 
‘conversation upot ther previous hai breadth 
‘Scaper amd the havoc’ made among th 
‘cntade, jst 38 passengers on a steam in 
sera emblem and ste the 
Toemer harrowing expersnces in the *rarin 
fy” ad ees on aay tian 
St gees to running ata break aeck speed on 
RE night begin totelleach other the baad: 
Sonling storesofftal tlescopingssnd angled 
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wrecks, These recitals are not calculated to 
be cheesing in their eects but human naare 
{eso consul thatthe mind wil dwell upon 
the horrors which the preence of danger a 
ways conus yen sem tod mela 
holy ein expentng its toughen words 

Superstition, which the eh of fear 
common among. all people who lead fife 
furrounded by angers. Sailor are prover 
iiaiysuperstiows, and it fe natural that 
uch a feeling should enter'an- army and 
fometimes warp. men’s. courage. Preseni- 
ivents are sully "common with reer, 
Taher repeatedly finding thle most cleniy 
dstined: apprehensions sanrelieed. they Tose 
faith in such imaginings and begin to look 
{pon these things 10" Tost to al sense of 
ny hh no ngewe 
Loming. 1 have known but one presentment 
smhich as ified and that was Accomplished 
inaueh 3 bungling way sto be robbed ofall 
respect for ite method 

ite prictea questions involved inthis dis 
cussion are, Can courage be taught, an, 3, 
thatare the best mennsofedeeation? Nomer 
‘vs experiments have been attempted this 
decom” T new the father of large family 
ot toys who bectme greatly distressed on ae 
fount of the tiny shown by several of 
them, and act out edacatng them up to 2 
higher standard of courage iter 3 method 
wich be had practiced seca wich dam 
Amumals, He had foun, for nstance that when 
A hore showe! great cerror a sight of ara 
‘eaptrain in motion the surest way to break hy 
bot itwas 0 drow him down close to the tack 
Sul confine him in that postion till he tan 
ia chundered by. Aer subjecting the anal 
to this moda Gicpline two o thee times is 
Sense of feat was entirely pvercome, Heap 
ied sine lessons to hs boys. If one was 
Haid 'eo be alone nthe dat, the father made 
iim wander repeatedly through the ate rooms 
aeninight whhout a ght T¢anoter had a 
dead ofthe water he compelled hin to swim 
Sit eam and dive off hi landings. The 

racice was disagreably heroic forthe boys, 
Bit the her ined tht te Boaly drove all 
fearrom themoa tino then. He proceeded 
pon the theory tha fea fa by the nag 
‘ation and aa Yon a8 any one is convinced 
{hat the objects dead are hates al fear 
fot them wil vanh. He ceidendly Beived, 
With Seley that the chief element in te 
lense of feat i the unknown. 

‘Some years go a gentleman traveling ona 
Etopean steamer became such 2 ict 10 
his ttvor of the sea that he strated univer. 
steno, “He alloned mid to del 
constantly upon the objects of his fears 
fporbidcrony Ted hit to take a ook ito 
the bolerroom and watch the blazing res 
just before going to bey every few hours in 
the might Be would open sstteroom door 
And sf he iro Gnd whether he could nox 
1s the eel of smoke and prowl aro 
through the pasageeways to ee just when 
‘xpected conflagration was. gomg t0 break 
ut ina stormvhe would watch the waves 
fn agony of ear inthe conident Beli that 
fach‘one was going 10 swallow up the ship. 
Finding Mi Dosings would require him £0 
toake fequent ocean trips, he set himsat to 
frork on the mind core” He gradually 
Schooled his mind unt by a strong efor of 
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the will it could bein a great measure divert- 
‘ed from dwelling on the causes of his fears. 
Wen sense offeror sized hin he struggled 


‘manfuly t9 concentrate his thoughts. 
bj aod Hal he sr scceeed hat 


set ‘him foto 
tue, the sm, ead of Sing appre 


Tt i true that 8: person may often nerve 
ise fo meet danger couragedualy he hes 
time to contemplatethe coming pen, philoso- 
phe upon the sittin, and thes avoid the 
Meets of the shock which sudden danger a- 
way bing A spy in wat, or 2 criminal who 
Hae com 2 captal es, may ae 
Imoment of hs captote evince an agony of feat 
eco fay srmamned at her ee 
Snd dling op the fate which awaits 
Sid fom which there io exeap, be may 
io bis execution without 2 tetor, and fe 
death wah the calmness ofa 5 

“he there, then, any means by mi 
can be educated up to's degree of courage 
fing rl ave the aca danger of a 

th While heroes inthe grest majority 
‘eases, ar ke poet, bor, not made yet coor 
Specamundoalnely be accuitedinmsany ways. 
‘ke two yous orn wih eu degen 
of courage, let on remain ina qust city, flay. 
{ng the mitsop m 2 modem Capes eading 

ambition oat -pamy ies euroun 
iy all the safeguards of ciization, whe the 
ther goes out oa the ont, ron his chanees 
{a encounters with wid animal fads that 19 
‘ake Bis way he mex take bisliein is hand, 
Sd ser sight becesary, with deadly 


ich man 


sa 
eaeriree cre 
piper arty to 
Be eo eee 
Saeeceret 
neice eweraars 
merase ieors: 
aerate 
HC proportion othe degre of cn 
ree pes 
Seaver oe 
Sees eee 
Saat aces 
ireniamone: 
Se scares 
Takami S 


1d know: he will be drummed out Mi 
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sociate wih bir, and sends him like a lepe 
‘ute the camp. ‘The wandard of courage 
Snder sich ceeuntances i ungbestonstly 
‘sed toa higher grade than sna school 
Sich ths quality 8 not welt pon ae the 
ving wt. 

“Antica Greece made her sone nation of 
betes by hong up valor ss he oxy ue 
Tdge of canbly glory. She sought ot cv 
toons of aiming for hey heros the ane. 
tio of the peopl and txught courage by the 
fore of example. Tt i sd that for age 
tierce atl of Thermopyineveyachlar 
inthe poe chou of Greece we eqn 
tach dy to sete fom shemory the umes of 
itive handed hes who Yn tod: 
ing that pas 

Tapoien tught Frenchmen tat the sam 
of werklyloey was the sevasd. aed 
Courage Gath eld, "Ringoomsytre BE 
Stowed upon victorious marcal ad promo: 
tion and decisions evidenced the Prompt 
fecogttion of every gallant deed, When La 
‘Tour Auvergne, Sccouned the bavet 
fat nthe aks ofthe grand oy 

ally fl pierced by the bullet a he ene 
ies of Fiance 4 genctal ander was ed 
Girecing tat hs nae shouldbe Kept on the 
Foul be 


rare efcated Ne pole be 
Paragonsof valor and, unt his traning acho 
Ei Sor French amc 
trope an example courage. 

‘Discipline, that wellsping of victory sre 
ognized as one ofthe mom potent means of 
Fahing the standard of courage in nar 
Te teaches, men that heir best reliance in 
‘heir own bravery; gives them confidence in 
sch thr remove the ea shat tay may 
‘ot be. propery supported in. emergencls; 
onvinces them that te cn 


Fency, and establishes that eit de corp which 
forse far towards making armies foniable 
{fivwor, Te was dicipline which enabled the 
onmander of te tops onboard the English 
ship men oundening to frm he men ine 
fon deck, present arms and go down withthe 
‘easel, wile the bund played "Good save the 
ing.” 
“The mora influence ofthe prestige wh 
comes fom past success docs mich towards 
developing courage. Instances of this are 
umerable. T happened to be in Chicago in 
1886, when the anarchists attacked the 
police and threw the destructive bomb into 
fhe ranks, and’ when that force rallied s0 
fllastly, drove the anarchists fom their 
Songholds,ccatered them like chal! before 


the wind, and became the object of the 
‘est honors that the best citizens of Chicago 
‘could bestow. ‘efore that event the police 
hhad been strictly on the defense; their small 
‘squads huddled together for protection had 
been boldly attacked, and they had been or- 
dered from pillar to post to rescue their com: 
‘ades from the ferce onslaughtsthat wee being 
‘ade upon them by a foe whose reckless acts 
‘nd exaggerated numbershad almost paralyzed 


THE 


the community, Bug the next day after the 
Suppresion of the Haymatket not the police 
went forth westing the aurels of access they 
fiwaggere like the returned heroes of Auster 
lite each man seemed to fee two fet higher 
insatoreand competent tocope single handed 
with an army of anarchists One of these 
Tremen undertook to guard 3 railway sion 
where a dosen were rcyired the day before; 
they searched single handed for anarchists tke 
ferets for rats; the city was sale from that 
hour. The prestige born of that memorable 
achievement had been a complete edustion 
in courage 

‘Moral courage will always rank higher than 
physical, ‘The one fsa daly necessity, while the 
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other may be required only in emergencies. 

Te cannot be doubted tbat the crime of 
embessement, nkappily becoming so ocr 
toon among employes who handle money, 
i mainly ue to lack of moral courage 
The history ofthe unfsithfl cashier is always 
the same old story. He bas increed s debt 
trough an extra bit of extravagance or take 
ing a tun in the stock market, nthe certain 
belie in success. If head the moral courage 
to tell his employer fankly of his presing 
Necesities, make a clean. breast of it, and 
Sik advice and auistance at the outct, he 
‘would, in nine cases out of ten if valuable 
“mployt, receive good counsch, be ssted to 
Sha helped od begs cnet the vem of 
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bis indiscretion, and be saved fom utimate 
‘in. His moral cowardice leads him 0 steal 
Boney withwhich woatenee pressing cedtor, 
for to gamble in the hope of teeing himvelt 
from deb, and, when matters go fom bad to 
worse, caries him panic-stvicken to Canada 
{pend his days as a branded eximinal and & 
fogiive from justice 

Brora camor fous wihou courage; 
iminality certainly thrives upon the lack 0 
If we cannot go s0 far as to belive with 
the Frenchman every marae nie may 
be traced to fer, we can atleast agree wil 
the pnlosopher who said, Great al 
been lot for want of a litle courage: 


Horace Porter, 


ns have 


Fig. 1 Seren mode from @ grote meting 1 
‘led between hemes f window dep reclding 


Wood and Metal Frames— 
Matting, Silk, and Wall-Paper 
Coverings—Plywood and 
Wall Boord—Photomurals 
By 


MERLE 
TERRILL 


DECORATIVE 


folding Screens 


AND HOW TO MAKE THEM 


Fig, 2, Tock 
both of one of 
rrolding in robbeted on the beck 
Worn © recen for the mating 


matting 0 


THE construction of folding 
‘screens, the amateur craftsman 

has an exceptional opportunity 

to create something that is be 
tifut in itself and also of consider- 
able utility. One or more screens 
ean be used in almost every home 
‘a5 a decoration, to add a bit of 
light or color to,an otherwise bare 
wall or corner, to conceal some tn- 
sightly abject, or to block off part 
of a room. 

‘One attractive screen illustrated 
(Fig. 1) is nothing more then sec 


ons of a Japanese grass rug glued 
between frames made of window 
stop molding, ‘The molding. should 
be rabbeted on the back to provide 
a recess for the matting, and the 
Comers should” be strengthened 
‘with metal braces (Fig. 2). Any 
Gesign on the rug should be care 
fully matched on the different. panels. 
‘Other coarsely woven fabrics, such as 
moni’s cloth or burlap, could be sub- 
Stituted for the grase matting with 
equally good results, 

For a lighter screen, a thin cloth can 
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be used for the panels, and the frame 
made of metal tubing” Ia Fig. 3 the 
frame is an aluminum tube, ‘and the 
panel is of silk. The tube is. slotted 
With a hacksaw blade and shaped om 
form (Fig. 4). If the tube is cut open 
efore bending, the curved section 
ahould be filled with Tead to keep it 
from kinking. After the tube is bent, 
the lead can be melted out 
"he cloth Is doubled, and’ the edges 
fare sewel together to form a sack like 
fan oversize pillowcase. The edge of the 
loth (s slipped into the tube and 
held by sliding a coll spring, suck 
fas a spring curtain rod, into the 
tbe and inside the cloth (Fig. 
4). The spring. is pushed all the 
Way around, pulling the cloth Into 
the tube and holding it securely. 
Before fastening the cloth to 
tho frame, however: a wooden rod, 
to which’ the cloth is-attached 
(Fig. 6), i slipped. inside the  bot- 
fom tube A short length of tube Is 
split In haif_and. screwed onto each 
fend (as In Fig. 5) and then slipped 
Into ‘the silo frame ag. ilustrated. 
After the cloth is fastened to the frame 
at'rotng, the" eromsplece” Is. pulled 
‘down to stretch the cloth, and secured 
‘with small screws 
1h making solid screens, elther ply- 
wood oF hard-pressed composition 
Donrd may be uted. Por a novel ef 


Fig. 2. Fromes ore of cluminume 
Woking ponclr of atratehed ait 
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fect, try this: Boll a plece of %4-in. 
hard-pressed board in water for Aftecn 
‘minutes and clamp it over a curved 
form until dry. Cover it with flexible 
wood or the less expensive imitation 
‘woods made on paper. If you construct 
the screen in sections, hinge the sec- 
tons together with copper hinges made 
fas detailed in an accompanying draw- 
Ing because the thinness of the panels 
will not permit regular screen hinges 
to be used, 

Although screen panels may be made 
of solid plywood, a better way is to 
Blue sbeets of %-in. plywood on each 
Side of light frames. "This will give a 
lighter screen and will also eliminate 
twisting, which is apt to occur {fa sin 
fle aheet of thicker plywood ls used. 


For a truly beautiful sereen, there is 
nothing like  photomural. Tf you can 
make your own enlargements, a photo- 
‘mural lke that shown below need not 
ost more than three dollars. If pos- 
sible, Duy the paper in rolls and make 
the panels in one piece to avold seams. 
If you cannot avold seams, make the 
picture 80 that the sections overlap 
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ttle; then when you mount them, slip 
thin strip of metal under the over- 
Tapping poruon and cut through both 
sheets with a razor blade. ‘This will e- 
‘sult in a perfect joint. 

‘To make a sketch for a special 
‘screen, fasten a sheet of paper on the 
wall and project a photograph onto 
this asa gulde, 

‘Also, don't overlook that old stand- 
by of folding screens—wall paper! You 
ean find hundreds of designs and col- 
ors, ranging from small ‘figures nd 


all-over designs to large tapestries and 
colorful landscapes and murals, 


hord-prewied competition boord is 
‘iad, speciel hinges ofe mode from eo 
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alone or spread with ointment. Seraped 
int fe the fine laments from ond 
Aint, and is used to stimulate ulcers 
absorb discharges; itis what the French 
call charpie. 

802, Uses of Soraped Lint. This 
ismadeinto various shapesfor particular 
purposes. When itis screwed up into 
‘Rconicalor wedge-like shape, itis called. 
8 tent, and is used to dilate fistulous 
‘openings, #0 as to allow the matter to 
‘escape freely ; and to plug wounds, so 
‘sto promote’ the formation of a. clot 
of blood, and. thus arrest bleeding. 
‘When rolled ‘into Vittle balls, called 
boulette, it in used for absorbing matter 
in cavities, or blood in wounds. Another 
‘useful form is made by rolling a mass 
of scraped lint into w long roll and then 
tying it in the middle with & piece of 
thread ; the middle is then doubled and 
Dpshed into n deep-seated wound, so a8 
{o press upon the bleeding vessel, while 
tho ends Taman lowe and amist in 
forming a clot; oF it is used in deep- 
gested ulcers to absorb the matter ahd 

10 edges apart. ‘This form is 
called tho hourdonnet, "Another form i 
called the pelote, which is merely a ball 
‘of soraped lint’ tied up in a piece of 
Jinen mg, commonly called a dabber. 
‘This is used in tho treatment of pro- 
trusion of the navel in children, 

803, Carded Cotton is used as a 
drensng for auperical bums, and care 
should be taken to free it from specks, 
as fies aro apt to lay their eggs there, 
‘and generate maggots. 


he 


Growing Large Grapes 
Bz mating we of method not widely 
ey rats of large size ean be obtai 
es. The idea is based 
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How to Make Hammocks 
Popular Mechanics 1919 
PART I—A Twine Hammock 


Ts 
methods of making the knots it is mec 
essary to have cords arranged in pairs 
and long 
enough t 
reach from 
‘one end of the 
hammock 10 
the other, al- 
lowing only 
sufficien 
Tengeh for t 
take-up in ty 
ing. the knots 
d the spread 
Of the meshes 
‘The overhand 
knot is large, 
and the Solo: 
‘mon's knot 
a litte 
wieldy, 


ut 
is considered 
‘more beautiful 


when ted. 
The fat. reel 
enor small, 
feasly ted 
and wil ‘not 
dip. The nets 
ting proces 
Ionot and fine the advantage of a short 
Single cor, as the meshes are made ine 
dependently and the cord is carried on 
the meting ned asi 
is great advantage, when makin 
a hammack with the simple overhand, 
the fat ret. o the Solomon's Knot 
a the pairs of cords at-the 
center about a fod, Fig. 6—-which may 
be any stick such af an_old broom 
Mandle—Lnotting from the center to- 


Wire Mesh Used as a Shelf 
From Popular Mechanics 1915 


In covering a window back of my 
lathe with wire mesh as a protection T 
also matle a shell for the touls between 
the window sill and the lathe bed of 
the same material. "The mesh used was 
Vsin, ‘The shelf i always clean, as the 
shavings and dirt fall through, and the 
toils may be readily picked up 


ward each end, one side being ted, and 
then the other. "When the first pairs 
Sing ted in opposite ends sould 
‘up together out of the way. 

Even balf the fength of a hammock 
‘makes a long cord to be drawn through 
tach time a knot is tied, and each string 
fan be wound about the fingers into a 
little bundle and secured with a hall 
if the same cord, and left 

if, a shown in Fig. 7, allowing 
sufficient cord free to throw large loops 
in. the tying, 

and. to make 


Sould be 
food. length 
We tft toe 
1 wil be 
necessary. to 
fave 21 pairs 
of cords a8 
cords in all 
greh ie 
fnptoneles 
fanock by 
the neat tw 
meiods "3i 
fying’ the 
fetots.” Seine 
twine of mer 
dum-had 
twist and 2° 
Py can be ob- 
{ahoed from a 
sore ring 
epgrtia 
A soe entities 
material to_use for this purpore 
‘When these pairs of cords are looped 
on the center rod; and the rod has been 
snchored to wall, a shown in 
bepe By plscog’the mck 4 
filer the anes pose: Fig: 9, tween 
the first par of corde, A snd’ B, at the 
Jefe end Of the center rod, a8 in Pig. 8 
bod Fig. &. The simple-device iw 
trated fe Fig 9 a very teetl forty 
fy one of the three Arst-descrbe 
Ienots. The device needs no explana- 
ther than the ilastration. Et wil 
be seen that tere are two sizes onthe 
top of the posts the smaller fe for the 
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‘7M Sigel FivewsSvers und Wetg fas 


fist tame across only, The mesh post 
Should be of convenient height for 
when sitting on an ordinary 
Efair, One foot rests'on the base a 
the tying proceeds, but there is no pall- 
Ing over, asthe tie draws both ways 
con the post, this also doing away with 
the pull on the center rod 
cord tothe right, B, is taken in 
the right hand and’ thrown over the 
lett cord A, Fig. 8, and is held by the 
lett hand. "The left cord "A. is then 
tucked down behind. the right, as 
shown in Fig 1. the ight cord 
over in making the frst foop, the 
ieee conti cette go cor elie 
Second throw, asin Fig th in order 
to have a proper square knot that 
not ai Tine end of A is then tucked 
tinder Bas shown by the dotted lines. 
‘This males a very serviceable knot for 
the hammock, but can be also used for 


cguher pur The back W down ie 
ig. up tightly, very. 
{for knotting is not worth much if it is 
not tied well. 

‘In case the simple overhand knot is 


preferred, the mesh post is placed be- 
Frees tns frst pair at before aod cords 
‘and B are brought to the front asin 
Fight reared pre o 
that is throws over 83, 

trated, en ticked up through as 
tated by the dotted Hoes. ‘Phe thumb 
snd Srv: ager of the itt haod pow 
Slide up tothe point P, while the ight 
hand palls up the loop 2+ ie nears the 
Enis the thumb and drt finger crow 
ing the loop down bard apsiost the 
imesh post, "he mall part used for 
fhe frat row across” ‘The knot formed 
Saioran a 

‘After tying the frst pair of cords, 
using the nt preferred slip the st 
imesh so made Of the ting post and 
place the post between C and By which 
E'the next, or sscond, pair. Tie the 


Srenty-cecond pair, and 20 on across 
On the second row of 
¢ second row of tying, the 

is frat placed between corde Y and X 
nd they are knotted together, but ine 
Sead ol yng abou te small pat 

larger size is used.” Alter 
fords ¥ and X have been tied, cords 
Wang V recombined. it willbe sen 
that this i tying the pairs together tne 
Stead of combining the two cord of the 
ime pair. ‘The third time across the 
combinations are the same-as in the 
first row. The large mesh is used on 
all but the fist row. ‘The alternations 
of rows is continued until the cords are 
tied to within 2% ft. of the end. 

Pall oat the center rod, insert it in 
the second row of meshes, loosen the 
ends that were looped up and begin the 
Kotting the opposite ends of the 

hea both sides are completed 

in By fof the ends, the center 

rod removed ad setlist 
row of meshes. "Another simple device 
Sl be Tam fet, whic coma 

A in. long. three or more 
Inches wide and fa. thick, with thee 
fails driven in slanting, as shown in 
Fig. 14, to prevent the'ring and rod 
from slipping if as the tying proceeds. 
One Bieta. galvanized ring wil be te: 
duired for esch end. The tng fs at 
{che to the single nail atthe end with 

"This will be found better 
st slipping the ring over the 
av itis necessary to have a ithe 
tmore play in patting the cords th 
forthe tying’ ‘The distance from the 
fod to the ring should be ? ft The te 
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is made in pairs as before, one cord 
fing, under and the other over the 
Side ofuhe ring, using the fat reef knot. 
‘There will be few inches of ends re 
maining after the tie is made and these 
‘are brought back to the main body of 
the cord and wound with an extra cord 
used for that purpose. ‘The winding is 
started by looping the end of the extra 
‘cord, or string, about the whole bundle 
cof cord together with the ends, pull- 
ing tightly and tying securely with the 
fiat reef knot. This is illustrated in 
Fig. 15. The winding should be about 
13g in. ong where the turned-back ends 
are cut off. Each time the cord 


‘wound about the bundle it should be 


detain meas is 
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looped through its own winding and 
drawn tightly. This is practically the 
‘buttonhole loop. To finish the winding 
the cord should be given a double loop- 
ing through its own winding; then with 
‘an awl, of other pointed tool, work a 
way through the under side of the 
other windings so that the end may be 
brought out farther back and pulled 
tightly, to prevent unwinding when the 
pall comes on the hammock. Attach 
the ring to the opposite end in the 
same manner and the hammock is com- 
plete. 

‘The edge can be bound the same as a 
tennis net, or a rope ean be run through 
the outside meshes lengthwise, as de- 
sited, A very pretty effect can be ob- 
tained by knotting, in a similar man- 
ner to the body of the hammock, an 
apron fringe for the sides. 


PART I—A Netted Hammock 
A [O02 hammock should be about 
network and 


12 ft, long, “vhich includes 8 ft. of 
cords that are attached to rings. Seine 


it, at each end, of long 


tere rere santa tat me 
twine, of ply, ithe best materi 
I wl tne Th to make & ham 


tock. ‘The twine comes in Heb skeins 
and should be wound into bails to keep 
it from knotting before the right time. 
wo galvanized rings, about 2¥4. in 
Inmet ate requed, 
The equipment for netting a ham- 
mnock consists of a wood neelle, oF 
shuttle, a gauge board for the Tong 
dress atthe ends and mesh stick 
for the regular neiting of the main 
body of the hammock, alt of which will 
be described in detail ; 
"The shuttle is made of wood and is 
agin. Jong, 1% in, wider and % i 
thick: “The best material to use is 
maple or other hard. wood, but very 
fatlslactory ones can be cut from good 
grained pine. The sketch, Fig. 1, shows 
fre general shape of the shuttle, one 
end “being pointed and the other 
forked. Lay’ out the pointed end be- 
fore Beginniog to. cut down fo. size. 
Place s'compass at the center of the 
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end, and with a radius of 1% in. de- 
Scribe the are ‘AB. With the inter= 
Sections of this are and the side lines 
of the needle, € and D, 25 centers, and 
the same radizs, 1% in, eut the are 
AB at Eand F. "With Band Fas cen- 
ters draw the curves of the end of the 
shuttle. The reason for placing the 
Centers outside of the shuttle lines is 
fo obtain a longer curve to the end 
‘The curves can be drawn freehand, 
tut will then not be 20 good. 

"The space across the needle at GH is 
divided into Bve Mcin. divisions. The 
enters of the holes J nd K at the base 
Gf the tongue are’ 344 in, from the 
point end The opening i 34 i. 
fong.. Bore a %4-in. hole at the right 
end of the opening, and just to the left 
three Holes, as sown by the dotted 
Hines, With a coping saw cut out along 
the lines and finish with a knife, ley 
and sandpaper. Round off the edges, 
3s shown by the sectional detail It is 
well to bevel the curve at L. s0 that 
the shuttle will wind easily. ‘The fork 

in, deep, each prong being 44 in. 

‘slang ‘the point of the shuttle 
{nd round off all ciges throughout and 
Sandpaper smooth 

‘The gauge board, Fig 2 s used for 
making the long meshes at both ends 
of the hammock. It isa board about 3 
ft long, 4 in, wide, and in. thick. An 
cightpeany” nail is driven Jnto the 
board’ in. from the right edge and 8 

from the end, a6 shoven By Mi, al 
lowing i to project about 1, ‘and 
SHanting a litle toward the end; the 
‘ther nail N wil be Tocated later. 

‘The mesh sick, Fig. 3, should be 
made of maple # in long, 134 in. wide, 
and 34 in Round off the edges 


netting, when done with a fine thread 
‘and a suitably fine shuttle. Much may 
be done in unique lace-work designs, 
and when coarser material and la 
shnittles are used, such articles as fish 
nets, tennis nets and hammocks may 
be made. The old knot used in natti 
was difficult to learn and there was 3 
knack to it that was easily forgotten, 
but there is a slight modification of this 
knot that is quite easy to learn and 
to make. The modified knot will be 
the ove desenibed, — 

“The shuttle 1s first wound by loop- 
{ng the cord over the tongue, as shown 
in Fig. 4, then bringing it down to the 
forked end and up to the opening on 
the opposite side; then the cord is 
again ‘over the tongue and re- 
turned to the fork or place of starting. 
Continue winding back and forth un- 
til the shuttle is full. The shuttle will 
accommodate from 20 to, 35 complete 
rounds. If the shuttle is too fall-it 
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crowds in pasting through the meshes 
Sh ddays the were 
"Attach one of the galvanized rings 
ty nens ‘of 2 shor ord tothe 
Rea pat ft trom lower ee of 
rings dive an ight penny fad 
mail Ne je the cord dof the she 
Ue to the ring, bring the shuttle down 
pedro oa NF then ene 
Rack und pass through the ting fom 
Thetndecside ‘The ebrd wil hen ap. 
fasahown, A part ofthe ring pro- 
Jects over the edge of the board to 
fake it easier to” pass the shutle 
throogh, ‘Draw thet cord tp tignay 


Zi) 
bt 


put the thumb on, op ofthe cord 
©, Fig. 6, to prevent it from slipping 
back, then throw a loop of the cord to 
the Jet over the thumb and up over & 

ion of the ring and pass the shut- 
Fre'under the two faut cords and bring 
it up between the thumb and the ‘wo 


ry 
a 
1 @ com, 


cords, as shown, Draw the 
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att hm. Thin to i 
mt Diese 
ie ee re te 
Si ae ear er ee ee 
pores 

ae ee: nse sinshed 
ahr eae, ie eee 
poeta ae eo 
pee henyery rn 
societal ea Se piers Be 
Eyl bes 
Tis ee calcite soem a 
sas tae sar mee 
He ote el oa ta Se Soe 
Slee aera 
eli henierateeh tort 
ie 

set ing tek cosa oni 
sie ie telco email 
Bit wee. pe ma wee a 
us ins tare oie oe rae 
ie sera Cass Sec i 
pe el me 
rates eats 
‘tion to prevent slipping. Pass the: 
See ets Se tie sat ae 
tephra th lon 2 tad ae 
thumb from the first position to the 
eh tare oe eet cern 

see cae ee 

Fig. 7, and bring the shut- 


tle under both of the cords of mesh 2 
and up between the large backward 
Toop and the cords of the mesh 2. 
Without removing the thumb draw up 


the knot very tight. This makes the 
first netting knot. Continue the cord 
around the mesh stick, pass it up 
through mesh 3, throw the backward 
loop, put the shuttle under and up to 
the left of the mesh 3 and draw very 
tight, and do not allow a mesh to be 
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drawn down below the upper side of 
the mesh stick. Some of these cau- 
tions are practically repeated, but if a 
meth is allowed to get irregular, it will 
give trouble in future opera 

Continue across the series until all 
‘of the long loops have been used and 
this will bring the work to the right 
side. Flip the whole thing over, and 
the cord will be at the left, ready to be- 
fin agsin,. Shpall the meshes of the 
mesh stick. It makes no. difference 
‘when the meshes are taken off the stick, 
but they must all come off before a new 
row is begun. Having the ring at- 
tached to the anchorage by a cord 
makes it easy to flip the work over. 
Be sure to fip to the right and then to 
the left alternately to prevent. the 
twisting, which would result if turned 
‘one, way all the time, 

‘The first mesh each time across is 

st a little different problem from all 

ie others, which may be better under- 
stood by reference to Fig. 8. The knots 
QR, and S are of the next previous 
seties. ‘The cord is brought down over 
the mesh stick and up through mesh 1, 
and when the loop is brought down it 
may not draw to the mesh stick at its 
center; it is apt to do otherwise and a 
sideway pull is necessary, which is 
pulled s0 that the knots Q'and Rare 
side by side, then the knot at T may 
be tied. When the mesh 2 is drawn 
down it should pull to place without 
shifting, and also all the others of that 


a piece of cord about six feet 
start quite close to the ring and 
all the cords of the Tong Toops 

together, The winding shouldbe made 

very tight, and itis best to loop under 
wink tach coll Thin i shown in 

Fig. 12, 
we hammock is now ready for use. 

Some like a soft, small rope run 

through the outside edges lengthwise, 

others prefer a fringe, and either can 
be added. ‘The fringe can be attached 
about six meshes down from the upper 
edge of the sides, The hammock 

Should havea stetcher at each end of 

the netted portion, but not as long as 

those reauited for web hammocks. 
Continue the use of the mesh stick 


thrown over just right i wil sip. Let 
U, Fig. 8, represent the short cord and 
'V the: new piece to be added. Place 
the cord V back of U and give Ua 
complete tm around Vs Fig 9, and 
ing them together at = pomt above 

then to the iroat. Repent the com 
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plete turn of U about V, shown by the 
Sotted tine, and pull tightly. if ane 
lyzed, it consistol two loops that are 
jostalice and linked together as showa 
In Fie. 10. 

‘When the ® ft. of netting hag been 
complete, proceed to make the long 
loops as at the beginning. ‘The same 

wage board can be sed but the ty 
eee stices exch, cot bere tre salt 
‘cannot be Knotted in the center, two 
or three twists can be gwen by the 
Stcond about the frst Gf each pal 
The long loops andthe net are a 
tached together as shown in Fig. 1, 
Ship one of the meshes of the nat run 
ver the nail Ny and when the cord 
comes down tah the ig, hese 
passes through the same’ mesh, an 
See ere Sat rte aelie ok 
the mesh comes against the nail, After 
this Tong loop has been secured at the 
fing, the feet mesh is slipped off and 
the next put on. All of the long Lops 
at this end will be about three inches 


CHOPPING BLOCK 
From Popular Mech, 1919 


Chopping of pieces of wood, which 


must be broken into short lengths, is 
often dangerous. The chopping block 
shown in the illustration was designed 
to overcome this element of danger and 
itmmay be usea for chopping small kind- 
Jing wood as well as for breaking ¥y 

heavier pieces. When the blow is 
struck on the wood to be broken the 
pieces are thrown away from the per 
Son chopping. ‘The sketch shows the 
device in use for the chopping of short 
Pieces of wood, and the heavy portion 
may be used asa seat. ‘The smaller 
sketch shows how the biock is built up 
of 2a, planks, bolted together, 


‘Ths, Chopping Block Make for Sle That Feces 
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FROM HARPERS NEW MONTHLY MAGAZINE dither be 


nor thread; but they ary 


FRET SAWING AND WOODCARVING ae 
| ice Lan hah aban aoeat tt 


‘and the sav, and the cutting edge of 
the one and the scratching edge of 

fare the working part ofall our implements, 
‘except the plough and some others whieh 


‘with which we inake a drasing eu 
with the plane, » pusbing eto eal- 
iy'a maw with Javiaile tet, and scratches 
iMawwag, the forward or pushing Being in ef 
fect the same a the other. ‘Thus, drawing 
the Blade scratches with the point of the 
ped (ooth; preming straight forward .  chespnean is 
teratehen with tbe nile 6€ the tooth, work- five rcetion foas well all that commends i for its capacities are 
{ing like the aciaors ent of the mowing-ta- eae ‘ery restricted, ita work being slow and Ie 
thin, Theoretically, therefore, every kuife i igengiate Uerious as compared with the treadle ma- 
{na navy, andthe saw In tho wulvernal tol, ‘ar, woorl-earving, The chines. Inlaying and monale work ean not 
Hta tooth varying from the anecensfully dine with He, and thee whe 
‘roacopo to that ofthe monster excl = wish to prntce the most artiatie realty 
“The feet of fg” saw ia old aud. well . Possible mut se a Grst-lase trade ma: 
‘known tool in cabinet-making, and a fil et the hand frame will remain the 
far examplo of ite work in the music rack saree. tool for boys and jn excellent for beginners. 
If the plano oF the reed organ. Sal saws, ‘As good work enn not be done with a read 
fabricated sometions from wateb springs, 5 ny winchine waleas it in well planued and well 
aro a favorite tool for concealment in the thelr wa aie, no that ita pata 
Drisoners loaf, and have cut a way of escape fare hicely ‘fAtted, and, 
Uhre many wiiow bare. astened by ove with ease, amon 
‘lampa to the eu of small Ushaped fra a accuracy, the 
‘ery flan awa were loug almost exclusive: 
iy tho postemion uf jewellers, dentists, and 
‘ut at last thelr adapt- 


Usehaped 
frame of wood or 
steel, the latter 
sso sure wauvrooum ein the beet 


regretted, If the ama: 
mir ca not afford the 
‘cont of & fiat-clans 1 
‘chine ranging from 860 


‘tee! bow frame he ca orasrauae 
costing about $180, 

and Tot patience and skill offset an far an 

they ean! the defeetivoness of hin tool, r0 

Imembering that the work, when! ticceas 


vot sought, is fa the 


veral inches 
‘nthe hts ofthe atoatenrt a eon 

iff, generally front one: 

ecnths, and seldom 

exceeding one-half inch, but becomes a toot 
‘which cats with facility leaves figures, vives, 
aud every thing which ingenuity ean devise, 
the delicuey atid inteicaey of the work Det 
ing seareely liuited except by tho skill aud 
patience of the workman,  eginning with 
the Urackets with which the. boy always 
begin, designers have produced patter 


for ook racks, sereens, easels, wall-pock- 
‘ets, clocks, fauey Boxes, plotographs frames, 
Yates, thermometer stands, ad many othe 
‘ingenuity being taxed as constantly 

i as new patterus. “1 
‘vertical line, and al- 


for sawing originated in this country. 


Tiss present 
artiley wie ean a einatkale eis, ays thromgh the wood, st ax the sowing 


dl more than emp ints, machine can make only one stiteh, and al- 
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wage throngh and through the cloth. This 
ocined at first a very restricted capaci 
but ingenuity soon diseovered how to make 
answer for all work except buttoo-holes, 
and iogenuity will probably io like manner 
‘enlarge the applications of the saw to pur: 
ofornament.. That i, however, atrict- 
y limited to cutting on parallel sides with 
It is not a carving tool} it 
picture, except in profile; 
‘out natural objects in silhouette. Yet 
the practical effectiveness of thia repetition 
of ulhouettes is far greater than the auper- 
felal observer would suppose; it esta en: 
tirely in the thought, skill, and tasto of the 
‘workina, 
‘A further step in the decorative ase of 
the aa ts ™ 
simply cuttin 


straight edges. 
not palut 


‘which 4erves as a ground, woods of contrast: 


Ing colors, of conrse, being chosen. Pa. 
per” veneers in fancy woods ure farolshed 
for this purpose, which are uot thieker than 
‘tout paper, and are glued to a p 

ing, this backing remaining on the ut fi 
ture, aud holding it together. Overlaying. 
may therefore be used an a 


‘and ean, 


place for a discussion of the q 
foes the just objection to 
{aot that it is abell There is no cheat, 
for there in no pretense of solidity; and 
‘when the aupericial nature of the beady ls 
known and not denied, wherein ia 

Harrod by the aight of 

fag If every body co 
‘wood! and allver solid, well and good. Ax 
this eau not be, the eye sees in the abaving 
‘exactly all it could geo tn the substance, for 
Tpeauey ia bat aks 


fof veneering really au abborreues of a eer- 
tain tawdriness, a dishonest copying of ge 
nino art fore, a cheap and lying tiekiness, 
‘hich means to deceive, and works only to 
well Ie voueering is regarded as the type 
‘of this lying in life aud manners, may the 
‘abhorrence of it never be leas! 

But decidedly the most beautifol 
artistic, and most promising work of the 
fav is laying and mosaic. I ita siamplest 
‘example inlaying consists of pinning to- 
iether two pieces of rood of ntrong con 
fasting colore—aay, walnut and holly—lay. 
ing the design ow ‘top, aod cutting bot 
pleeeeat once. The corresponding pieces in 
the two woods are then iuterchanged aud 
glued fast, the pattera thus being repro- 
‘duced in duplicate, ove being a white Sgure 
‘on a dark ground, and the other a dark Bg. 
ture on a white groad. 

Te cut “atraight”—that is, with the wood 
ying #0 that the saw works in a line per- 
pendicular to ita number of inlays ean be 
‘made at a time. Very thin and fie aw, 

‘mast in that case be used, and the 

‘Ve filled with glue. By ding © 

wYevelling” attachment, which tite the 


"& another. 
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work-table up at any desired 
the saw, the pieces ext out become wedge. 
shaped, thos compensating forthe saw kerf 
Stronger saw blades can thos be esed, aud 
uch tighter Sting ofthe pieces eected. 
I the work is skillfully dooe, the Joints are 

and the effect ie that of & painted 
‘This a working in colery nod of 
Course the only limitation is that ofthe vm. 
Fiety of colors obtainable iu nataral woode, 
Unless the brush fs aed to touch and supple, 


with 


ment, Rose-wood and cocobola, for example, 
‘may be made to imitate pretty closely the 
Irregular splasbesofeolor on the oakor maple 


‘sed, overlapping aod blending with one 

Tablo-tops, book-eases, and otber 
‘articles of faruiture can be tastefully orne. 
mented by overlaying oF by iolaying; but 
a the 
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fed. The amateur who attempts this claas 
‘of work otherwise will waste labor aud weet 
veratious disappointin 

Tnlaying and overlaying, a well as plain 
fopen-wwork ot Sore 


cedars, ah, cherry, but 
curled and. bindeaye 
maple, there is the’ Virginia: white bolly, 
which is a very compact wood, with scare 
ly any noticeable grain, nearly the color of 
ivory when frst cht, amceptible of taking a 
velvety finish, anda general favorite. There 
are also many tropleal and foreign woods, 
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tnich aa mahogany, rose-wood, eatin-wood, 
‘oeobola, ebony, 


tulip, ambosnay 
woth,” thuys, 

fake, ae 

camphor, “t 

arian, 

Senin or thebo are 

tlngular. Soak 

feof  extraordl 

ary ‘badness, 

found only in narrow slips, and almont 

fhuct copy of a snake's spotted skin amt 
fanth is rich re color cocobola nd ti 
Tip are also red, bat variegated Hung 


‘wood its attipes and spots 


ayes” in a peacock’ fail, AML these a 
rocurabl, planed. toa iiform thickness, 
From one-sfiteenth to one-quarter of au toch, 
tmoothly Soiebed on both aides, and ready 
for une.” ran, nickel, peat, totoise-sell 
ivory, silver, gold, afd Todia rubber, and 


otler rare materials ate available for the 
tone of Choma who wish 10 
follow decorative work 
(2 moat artistic Te 
sulta, ‘For the choicest 
work the originality of 
the enthasiant may. ax 
ert itelf, and may be 
Teft to produce special 
designs, whic, whater- 
cr their intrinsic merit, 
trill have for himself an 
opecial pleasure. For 
feingle' hint in fet- 
cutting thia may suMee: a design embrs 
ig many details of aleuder and delicate 
srork, wronght in thin wood —eay, one-e 
ecnth of aa inch—then backed ‘with = 
{ground of silk or velvet of strong eolor, and 


‘the table thos made let into the cover of » 
book or album, forms charming novelty in 
Dinding. 


juhl-work—named from André C. Boule, 
f Freoch earver, bora in 1642 and died 


ivory, ebony, tortolv-abell ete, Marqoetry 


fm plais.opetnent work, the va 
tiatefulnens of the ponsible decoration are 
scarcely limited except by the akil, vera 
tility, and patience of the workman. For 
‘example, te variety fa color, which seema 
to be neverey restricted by the natural buea 
of the wood, tay: be couiderably enlarged, 
by several little dovices, of which T will 
mention one: a light colored wood, eapecial- 
Ty holls, may be darkened or browned by 
dipping’ it im heated sand; if done with 

ieety, a graduated shading, which nerves 
‘well to imitate the shadow of raised oljecta 
{im palutiog, may be thus produced. 


‘Wood-earving is an old art and a back- 
eyed subject. To treat it exhanatively 
‘would require = volume; hence T attempt 
‘othing more than a saggest- 
ve oketch of it as related to 
the saw, and as adapted in 
this country to purposes of 
culture and home decoration, 
‘The wood-carver is a scalptor 
in wood, and after be leaves 
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the fist surface beyond whieh 
the saw can not go, he bas a 
Sela of indeBnite breadth be- 


nds free; also hones, 
sandpaper, coment, awect-oil, pencile of 
rather a boft quality, sorews, pals of leath- 
‘er gloves, and ome. waah- 
Teather, mallets, and les, 
His entting tools are about 
‘9 score in number, conalat- 
ing of chives, both straight 


rea iehn wd 
forges with edges free this 
‘Shape (U) to thie (ot 
‘hina with beveled gen} 
ind’ dividiog” tools with 
‘igen shaped like 8 broad 
lotter V. Patience, care; and undaggt 

enthuaiaam are neceasary for the amateur 
foceess; Uhewe must be sided by tools ofthe 
Tent quality, kept in the best conditon, a8 


‘all tool may suddenly spoil the fruit of lon 
may poi 8 


‘Tho learner may try his hand on simple 
‘orsamentation of sawed work, and bo will, 
Probably not use the saw very long before 
foing so. A simple begioning coosiata in 


‘ge of drawing in of course necessary, and 
the learner who contemplates going fat will 
‘do wisely to seak the help of a competent 
ineguctor. 


Unions 
pricing 
selves out 


Jack 


of job Mabley| ; i Pactra ie 


market 


Chicago Tribune March 7, 1978 


70 PUT AN electrician out on a job, 
Harvey . Nack, owner of White City 
Electric Co, starts with the union pay 
of $11.75 an'hour. Then he adds 43 per 
cent for insurance, health plans, vaca- 
tions, holidays, and taxes, bringing his 
Inbor cost to $16.80 an hour 

‘Then he adds 20 per cent for overhead 
— like equipment, trucks, office equip- 
‘ment, utilities, and other ‘expenses. His 
cost per man is $20.16 an hour before he 
‘or bis company makes a dime for profit 
or expansion. 

‘Nack isin construction work, but com- 
panies that service homes have similar 
Costs, This might help explain those hor- 
rendous bills ‘we get when we have to 
send for help to fix a plugged drain or a 
shorted wire or a busted furnace. 

‘Nack talked with us because he sees 
two consequences of the escalating 
costs: He and his colleagues are pricing 
themselves out of the market, and non- 
‘union labor is proliferating, 


NOBODY IN THE business wants to 


‘ondary con: 
clic areas, “merit shop. 


[Nak eltes the heavy increase in pro- 
duction and sales of electrical supplies. 

“They've risen about three times fast- 
er than the number 6f construction 
hours worked by union employes,” he 
ays. 


or 2 pe cent 
j__Sometads puting that oer sttt 
Nack has a friend who rns an “u- 
derground company 
“You'd never kmow they were there,” 
he says, “But 
vant. The mea 
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DOWELS SHAPED WITH SHARPENED PIPE 


SMa irate Soyathe ate re 
od Pome lene a ee Veg cee 
y. November 1938 leh Seth rieaied 


Rip. short lengths of 
stock for the dowels 
to 34 in, square, or 


fed, and then dress off 
the comers to form an 


to-make the stock 
‘more nearly round be- 


rough. 
=R. 0. Lissamay: 


DOG'S BARK TONED DOWN BY OPERATION 


Popular Science Monthly, November 1996 


Thai he 
lieved ofa small V-shaped 
ia eat 


1 we're doing a $9,000 electrical job 


‘and some hospitalization—if they and fhe guy wants a small closet but, 
‘we'll bulld it for him. A good mechanic 


‘a merit shop in the 
“My main ebjection 
claim all their mem 
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Abortionists, anti 
Acetylene Torch... 1. 


Aphides, kitting. 1.0.01 
Baking In Ground 
Balance, Simple. -- 
Battery Charger 
Battery, Cheap. 
Bee Feoder. «+ 
Bee Sting, Cus 
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Birds and Blue 
Body Building 
Bow, American Pia 
Buf ting Compounds. 


Cannon, Homemade 
Carrying Capacity. 
Challenges of Survival... 1.939 
Chemical Garden... +. 

Chemical Miscellancou 


Binding. 62s. 
Chomistry, Tips er ..csce 
Chopping Brock, Safety. 
Coffee, Malt. 
Compressor, Smaii. 1014 
Constitutions, Post Survival 
1130 
Cotton, Carded.......++.4.1150 
Courage, Treatine on......1143 
Criminal Mind 1960 
Crucibies, Maicing. ios 
Cryptography. se eeeeccecese1105 
Cucumbers, Proserving.<.,1090 
Dentistry, Survival.s..+..+958 
Doctor. Quack. 55 
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ail Joints ss =. 1002, 
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1079 
1092 
1098 
Electroplating 1061 
Endurance, Training for....966 
Enorgy for Apartmont.......952 
Exploding Powder. . 1940 
Parm, Family. 

Firet-aid Kiteces..e 
Flies, Keeping Out. ....1. 61035 
Food and Survival « 1066 
Food Dryereeeeseevscs 

Forge From Blowtorch. 
Fougasse, Deadiy. 
Fret-Sawing...-++.+++ 
Fuel, Cheap. 

Fume’ Hood. 
Furnace, Are. .s1+ 
Purnace, Small Gas. +. 
Furnace, Tempering 
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Garbage Furnaces. .. Shoes, Mending. «.... 
Gherkins, Pickling Sight, Protecting Your. 
Gtass, Chipping. Smoke Bombs. 
Goat Milk. i Smoker, Den. 
Snails, Edible, 
Snail, ‘Trap. 
Solar Energy.+.+- 
Solar Heating... 
Solar Power of the Pas 
Soldering Block... .. 
Solder, Protecting Metaia.1067 
Sprayer, Paint, tee e]024 
Spray Gun 
Spray, Pre 
Spriniaer, 


to Prevent Smoking:1051 
Level, Surveying 

Lie Detector...+sss.0 
Lint, How Made... 


jazines, Binding. 

Mail Box. pee | 
Marigold: For: i077 
Minnows, Bait SSn092 


‘Transformer, Step-bown. 
Trapping for Food 


Moccasins, Making. .....++/1052 . 
Morons, Marching. ..00.55+4+990 
Muscle ‘Grovth. Ti969 
Waits as Tool Sitio23 
Mutrition.. spesae e956 


Orchard, Survival. ...++.+:1099 

Bonmicah,sveveveriscisis1969 Vise, Home-Had 
Vises, Simpl. 

Vitavity, Secret of. ..1..1.974 

Vitamin C.esessseres 

Wasp Sting, Care. T1051 

Water, Distiied....+.5ss1103 

Water Filter. +s +...+ 

Water From Airs: + 

Water Incrustation. ...+1+.1035 

Water Regulator... .... 

Mater, to Purify. 


Potatoes, Preserving. 
Power Plant... + 
Pruning a Pear Shapes +: 
Rabbit Skins. ... 
Rabbit Wook 
Reps, Porced. .. 
Repuision Coil. 
Rich, Getting. 
Rubber Bands. 
Salt Horse. 
Salt, Marbies 
Salt’ Prevents 
Sanitation. 
Sausage, oxford, 
Sausage, Worcester 
Sav Teeth, Setting 
Seales. 

Scale, ‘Sensitive 
Scarecrow, Cat. 
Scopes. 
Screens, Folding 
Seeds, Groving-+-....1..+-1093 Wounds, Healing. .....955, 1243 
Soxtant, Simple. Zone Therapy. « 972 
Sheet Métal, Bending. 978, 988 

Shelf, Wire Mesh. . 


Weider's Bench. 
Welding Mask. | 
Welding Rod Holder... ++++-1005 
Melding, Spot. $1006 


Wind Generators sss++ve++ 64951 
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CARRYING CAPACITY 


THE PURPOSE OF THIS BOOK 

Over 50% of the adult population of the U.S. cannot follow the 
simplest instructions in this book. Eighty per cent cannot grasp the 
concepts in the following article by Professor Garrett Hardin. 

Our species has outbred the carrying capacity of our planet's 
easilly accessable arable land plus that of their respective socio- 
economic systems. With overbreeding has come downbreeding. Our 
Planet has become swamped with morons and psychotics which guarantees 
the collapse of civilizations worldwide 

This book is for that intelligent and stable 20%. 
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rm0e7, eros is merely speci sppleton of the 
logic of the commons.' The classic paradigm is that of a 
pasture held as common property by 3 community and gov. 
‘erned by the following rules: first, each herdsman may pasture 
‘as many cattle as he wishes on the commons; and second, the 
‘gain from the growth of cattle accrues to the individual owners, 
Of the cattle. In an underpopulated world the system of the 
‘commons may do no harm and may even be the most economic 
way to manage things, since management costs are kept to a 
minimum. In an overpopulated (or overexploited) world a sys- 
‘tem of the commons leads to ruin, because each herdsman has 
‘more to gain individually by increasing the size of his herd than 
hhe has to lose as a single member of the community guilty of 
lowering the carrying capacity of the environment. Con- 
sequently he (with others) overloads the commons. 

Even if an individual fully perceives the ultimate conse 
{quences of his actions he is most unlikely to actin any other way, 
for he cannot count on the restraint his conscience might dictate 
‘being matched by a similar restraint on the part ofall the others. 
(Anything less than all is not enough.) Since mutual ruin is 
inevitable; itis quite proper to speak ofthe tragedy of the com- 

‘Tragedy is the price of freedom in the commons. Only by 
changing to some other system (socialism or private enterprise, 
for example) can ruin be averted. In other words, in a crowded 
‘world survival requires that some freedom be given up. (We 
have, however, a choice in the freedom to be sacrificed.) Survival 
is possible under several different politico-economic systems 
—But not under the system of the commons. When we under- 
stand this point, we reject the ideal of distributive justice stated 
by Karl Marxa century ago, “From each according to his ability, 10 
each according to his needs.”* This ideal might be defensible if 
“needs” were defined by the larger community rather than by 
the individual (or individual political unit) and if “needs” were 
staic* But in the past quarter-century, with the best will in the 
world, some humanitarians have been asserting that rich 
populations must supply the needs of poor populations even 
though the recipient populations increase without restraint. At 
the United Nations conference on population in Bucharest in 
1973 spokesmen for the poor nations repeatedly sid in effect: 
“We poor people have the right to reproduce as much as we want 


10; you in the rich world have the responsibility of keeping us 
alive.” 

‘Such a Marxian disjunction of rights and responsibilities in- 
cvitably tends toward tragic ruin forall. It is almost incredible 
that this positon is supported by thoughtful persons, but it 
How does this come about? In part, I think, because language 
deceives us. When 2 disastrous loss of life threatens, people 
speak ofa “crisis,” implying that the threat is temporary. More 
subtle is the implication of quantitative stability built into the 
pronoun “they” and its relatives. Let me illustrate this point with 
quantified prototype statements based on two different points of 
‘Criss analysis: “These poor people (1,000,000) are starv 
because of 2 crisis (ood, drought, oF the like). How can we 
‘refuse them (1,000,000)? Let us feed them (1,000,000). Once the 
crisis is past those who are still hungry are few (say 1,000) and 
there is no further need for our intervention.” 

‘Crunch analss: “Those (1,000,000) who are hungry are repro- 
ducing. We send food tothem (1,010,000). Their lives (1,020,000) 
are saved. But since the environment is still essentially the same, 
the next yea dey (1,030,000) ask for more food. We send it to 
‘them (1,045,000¥; and the next year they (1,068,000) ask for sil 
‘more. Since the need has not gone away, itis a mistake to speak 
‘of a passing crisis: it is evidently a permanent crunch that this 
‘growing “they” face—a growing disaster, not a passing state of 
affairs” 

“They” increases in size. Rhetoric makes no allowance for a 
ballooning pronoun. Thus we can easly be deceived by lan- 
guage. We cannot deal adequately with ethical questions if we 
‘ignore quantitative matters. This attitude has been rejected 
by James Sellers, who dismisses prophets of doom from 
Maithus* co Meadows as “chilasts,” Chllasts (or millenialists, to 
use the Latin-derived equivalent of the Greek term) predict a 
‘atastrophic end of things a thousand years from some refer- 
‘ence point. The classic example is the prediction of Judgment 
Day in the year 1000 anno Domini. Those who predicted it were 
wrong, of course; but the fact that this specific prediction was 
wrong is no valid crticsm-of the use of numbers in thinking. 
Millenialism is numerology. not science. 

In science, most of the time, itis not so much exact numbers 
that are important as itis the relative size of numbers and the 
direction of change in the magnitude of them. Much productive 
analysis is accomplished with only the crude quantitation of 
“order of magnitude” thinking. First and second derivatives are 
often calculated with no finer aim than to find out if they are 
‘postive or negative. Survival can hinge on the crude issue ofthe 
sign of change, regardless of number. This is afar cry from the 
spurious precision of numerology. Unfortunately the chasm 
between the “two cultures.” as C. P. Snow called them,* keeps 
‘many in the non-scientific culture from understanding the sig- 
nificance of the quantitative approach. One is tempted to won 
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der also whether an additional impediment to understanding 
‘may not be the mortal sin called Pride, which some theologians 
regard as the mother of all sins. 

Returning to Marx, itis obvious that the each in “to each 
according to his needs” is not—despite the grammar—a unitary, 
stable entity: “each” is a place-holder for a ballooning variable. 
Before we commit ourselves to saving the life of each and every 
pperton in need we had better ask this question: “And then what?” 
‘That is, what about tomorrow, what about posterity? As Hans 
Jonas has pointed out,’ traditional ethics has almost entirely 
ignored the claims of posterity. In an overpopulated world hu- 
manity cannot long endure under a regime governed by pos- 
terity-blind ethics, Itis the essence of ecological ethics thatit pays 
attention to posterity. 

‘Since “helping” starving people requires that we who are rich 
give up some of our wealth, any refusal to doso is almost sure to 
be attributed to selfishness. Selfishness there may be, but focus- 
ing on selfishness is likely to be non-productive. In truth, a 
telfish motive can be found in all policy proposals. The selfish- 
ness of nat giving is obvious and need not be elaborated. But the 
telfishness of giving is no less real, though more subtle:* Con- 
sider the sources of support for Public Law 480, the act of 
Congress under which surplus foods were given to poor coun- 
tries, or sold to them at bargain prices (“concessionary terms” is 
the euphemism). Why did we give food away? Conventional 
wisdom says it was because’ we momentarily transcended our 
‘normal selfishness. Is that the whole story? 

Tis not. The “we” of the above sentence needs to be sub- 
divided. The farmers who grew the grain did not give it away. 
‘They sold itto the government (which then gave it away). Farm- 
cers received selfish benefits in two ways: the direct sale 
‘grain, and the economic support to farm prices given by 
governmental purchase in an otherwise free market. The opera- 
tion of P. L, 480 during the past quarter-century brought 
‘American farmers to a level of prosperity never known before. 

‘Who else benefited —in a selfish way? The stockholders and 
employees of the railroads that moved grain to seaports bene- 
fited, So also did freight-boat operators (U.S. “bottoms” were 
specified by law), So also did grain elevator operators. Soalsodid 
agricultural research scientists who were financially supported 
ina burgeoning but futile effort "to feed a hungry world.”* And 
‘so also did the large bureaucracy required to keep the P. L. 480 
system working. In toto, probably several million people per- 
sonally benefited from the P. L. 480 program. Their labors 
‘cannot be called wholly selfless 

‘Who did make a sacrifice for P. L. 480? The citizens generally, 
nearly two hundred million of them, paying directly or indi- 
rectly through taxes. But each of these many millions lost only a 
litle: whereas each of the million or so gainers gained a great 
deal. The blunt truth is tha philanthropy pays—if you are hired asa 
philanthropist. Those on the gaining side of PA. 480 made a great 
eal of money and could afford to spend lavishly to persuade 
‘Congress to continue the program. Those on the sacrificing side 
sacrificed only a litle bit per capita and could notafford to spend 
much protecting their pocketbooks against philanthropic in- 
roads. And so P. L. 480 continued, year after year. 

‘Should we condemn philanthropy when we discover that 
some of its roots are selfish? I think not, otherwise probably no 
philanthropy would be possible. The secret of practical success 
in large-scale public philanthropy is this: see to it that the losses 
are widely distributed so that the per capita loss is small, but 
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concentrate the gains in a relatively few people so that these few 
will have the economic power needed to pressure the legislature 
into supporting the program. 

Thave spent some time on this issue because I would like to 

‘once and forall of condemnatory arguments based on. 
“selfishness.” As a matter of principle we should always assume 
that selfishnessis par of the motivation of every action, But what 
‘of it? If Smith proposes a certain public policy, itis far more 
important to know whether the policy wll do public harm or 
public good than itis to know whether Smith's motives are selfish 
Or selfless. Consequences (“ends”) can be more objectively de- 
termined than motivations (“means”). Situational ethics wisely 
‘uses consequences as the measure of morality. “Ifthe end does 
‘ot justify the means, what does?” asks Joseph Fletcher."® The 
‘obsession of older ethical systems with means and motives is no 
‘doubt in part a consequence of envy, which has a thousand 
disguises." (Though | am sure this is true, the situationist 
should not dwell on envy very long, for itisafter all only a motive, 
and as such not directly verifiable, In any case public policy must 
be primarily concerned with consequences.) 

‘Even judging an act by its consequences is not easy. We are 
limited bby the basic theorem of ecology, “We can never do 
‘merely one thing." The fac that an act has many consequences 
isall the more reason for de-emphasizing motivesas we carry out 
‘our ethical analyses. Motives by definition apply only to intended 
‘consequences. The multiudinous unintended ones are com- 
‘monly denigrated by the term “side-effects.” But “The road to 
hell is paved with good intentions," so let's have done with 
‘motivational evaluations of public policy. 

Even after we have agreed to eschew motivator 
foreign aid is a tough nut to crack. The literature 
‘contradictory, bu tall point to the inescapable conclusion that 
‘2 quarter of a century of earnest effort has not conquered world 
poverty. To many observers the threat of future disasters is 
‘more convincing now than it was a quarter of a century ago 
and the disasters are not alin the future either."* Where have 
we gone wrong in foreign aid? 

‘We wanted to do good, of course. The question, “How can we 
help a poor country?” seems like a simple question, one that 
should have a simple answer. Our failure to answer it suggests 
that the question is not as simple as we thought. The variety of 
contradictory answers offered is disheartening. 

How can we find our way through this thicket? f suggest we 
takea cue froma mathematician. The great algebraist Karl Jacobi 
(1804-1851) had a simple stratagem that he recommended to 
students who found themselves butting their heads against 
stone yell. Umkchren, immer wmehren—"Invert, always invert 
Don't just keep asking the same old question over and over: turn 
it upside down and ask the opposite question. The answer you 
‘get then may not be the one you want, but it may throw useful 
light on the question you started with. 

Let's trya Jacobian inversion ofthe food/population problem. 
Tosharpen the issue, let us take a particular example, say India. 
Zhe question we want o answer "How can we help India?” 

ut since that approach has repeatedly thrust us againsta stone 
wall ets pose tre Jacobian invert “How can we hae Ind?” 
Alter we've answered this perverse question we will returnto the 
‘original (and proper) one 
_disgmater of method letus grant ourselves the most malevo 
lent of motives let us ask, “How can we harm India—really harm 
her?” OF course we might plaster the country with thermo- 
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nuclear bomts, speedily wiping out most of the 600 milion 
People. But, to the truly malevolent mind, that’s not much fun: a 
dead man is beyond harming. Bacterial warfare could be abit 
“better,” but not much. No: we want something that will really 
sake India suffer, not merely for aday oF a week, baton and on 
and on, How can we achieve this inhumane goal? 

Quite simply: by sending India a bounty of food, year after 
year, The United States exports about 80 million tons of grain a 
year. Most of it we sll: the foreign exchange yields we use for 
such needed imports as petroleum (38 percent of our ol con- 
sumption in 197) ron oe, bauxite chromium, cnet. Buta 
the pursuit of our malevolent goal it us “unselfishly” tighten 
ourbelsmakesacifies and do without that foreign exchange, 
Lecusgive all 80 milion tons of grain tothe Indians each year. 

‘Ona purely vegetable die it takes about 400 pounds of grain 
to keep one person alive and healthy for a year. The 600 allion 
Indians need 120 million tons per year since their nurition is 
less than aclequate presumably they are getting a bit less than 
that now. So the 80 million ‘ons we give them will almost double 
India’s per capita supply of food. With a surplus, Indians can 
afford to vary their diet by growing some les efficient crops: 
they can also convert some of the grain into meat (pork and 
chickens for the Hindus, beef and chickens for the Moslems). 
‘The emire nation can then be supplied not only with plenty of 
‘calories, but also with an adequate supply of high quality pro- 
tein, The people's eyes wll sparkle, their steps will become more 
elastic; and they wll be capable of more work. "Fatalism” will no 
doubt diminish, (Much so-called fatalism is merely 4 con 
sequenee of malnurian) Indians may even become abi oer 
weight, though they wll sill be geting only two-thirds as much 
food as the average inhabitant of a rich country. Surely—we 
think—surely a well-fed India would be better off? 

Not 40: eters paribus, they will uliimately be worse off 
Remember, "We can never do merely one thing,” A generous 
Bilt of food would have not only nutritional consequences: it 
‘would also have politcal and economic consequences. The dif 
uly of distributing free food to a poor people is well known 
Harbor, storage, and transport inadequacies result in great los. 
ses of grain to rats and fungi. Political corruption diverts food 
from those who need it most to those who ate more powerful. 
More abundant supplies depress free market prices and di 
courage native farmers From growing food in subsequent years 
Research into better ways of agriculture is also discouraged. 
Why look for better ways to grow food when there is food 
enough already? 

‘There are replies, of sorts, to all the above points. It may be 
maintained that all these evils are only temporary ones: in ime, 
‘organizational sense will be brought into the distributional s 
temand the government will rack down on corruption. Realiz- 
ing the desirability of producing more food, for export if noth- 
ing els, a wite government will subsidize agricultural research 
inspite of an apparent surplus. Experience does not give much 
support to this optimistic view, but let us grant the conclusions 
forthesake of getting onto more important matters. Worse isto 


unemployment rate is commonly reckoned at 30 
percent, but iis acknowledged that this sa minimum figure. 
nderemployment is rfe. Check into a hotel in Calcutta with 
four smal bags and four bearers wil carry your luggage tothe 
oom—with another man tocarry the key. Custom, ands know. 
eclge of what the traffic will bea, decree this practice. In ad- 
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tion malnutrition justifies it in part. Adequately fed, half as 
‘many men would suffice. So one of the early consequences of 
achieving a higher level of nutrition in the Indian population 
would be to increase the number of unemployed. 

India needs many things that food will nt buy. Food will not 
diminish the unemployment rate (quite the contrary); nor will 
increase the supply of minerals, bicycles, clothes, automobiles, 
‘gasoline, schools, books, movies, or televison. All these things 
require energy for their manufacture and maintenance. 

‘OF course, food is a form of energy, but it is convertible to 
‘other forms only with great loss; so we are practically justified in 
considering energy and food as mutually exclusive goods. On 
this basis the most striking difference between poor and rich 
countries is not in the food they eat but in the energy they use. 
‘On a per capita basis rich countries use about three times as 
‘much of the primary foods—grain and the like—as do poor 
countries. (To a large extent this is because the rich convert 
‘much of the grain to more “wasteful” animal meat.) But when it 
comes to energy, rich countries use ten timesas much per capita. 
(Near the extremes Americans use 60 times as much per person. 
as Indians.) By reasonable standards much of this energy may be 
wasted (eg. in the manufacture of “exercycles” for sweating the 
fatoff people who have eaten too much), buta large share of this, 
energy supplies the goods we regard as civilized: effortless 
transportation, some luxury foods, a variety of sports, clean 
space-heating, more than adequate clothing, and energy-con- 
suming arts—music, visual arts, electronic auxiliaries, etc, 
Merely giving food to a people does almost nothing to satisfy the 
appetite for any of these other goods. 

But a well-nourished people is better fitted to try to wrest 
more energy from its environment, The question then is this: Is, 
the native environment able to furnish more energy? And at 
what cost? 

In India energy is already being gotten from the environment 
at a fearful cost. In the past (wo centuries millions of acres of 
India have been deforested in the struggle for fuel, with the 
usual environmental degradation. The Vale of Kashmir, once 
‘one of the garden spots ofthe world, has been denuded to such 
‘anextent that the hillsno longer hold wateras they once did, and. 
the springs supplying the famous gardens are drying up. So 
‘desperate isthe need for charcoal for fuel that the Kashmiri now 
make it out of tree leaves. This wasteful practice denies the soil 
of needed organic mulch. 

‘Throughout India, as is well known, cow dung is burned to 
ook food. The minerals of the dung are not thereby lost, but the 
ability of dung toimprove sol ith is. Some of the nitrogen inthe 
dung goes off into the air and does not return to 
Here we see a classic example of the “vicious ciel 
Indians are poor they burn dung, depriving the soil of nitrogen 
and making themselves sill poorer the following year. If we give 
them plenty of food, as they cook this food with cow dung they 
will lower still more the ability of their land to produce food. 

Let us look at another example of this counter-productive 
behavior. Twenty-five years ago western countries brought food 
and medicine to Nepal. In the summer of 1974 adisastrous flood 
struck Bangladesh, killing tens of thousands of people, by 
government admission. (True losses in that part of the world are 
always greater than admitted losses.) Was there any connection 
between feeding Nepaland flooding Bangladesh? Indeed there 

Nepal nestles amongst the Himalayas. Much of its land is 
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precipitous, and winters are cold. The Nepalese need fuel, 
‘hich they get from trees. Because more Nepalese are being 
kept alive now, the demand fr timbers escalating. As rees are 
cutdown, thesoil under thems washed down the stopesintothe 
Fivers that run through India and Bangladesh. Once the absorp- 
tie capacity of forest sili gone, floods rise faster and to higher 
maxima, The flood of 1974 covered two-thirds of Bangladesh, 
twice the area of “normal” floods—vhich themselves are the 
Consequence of deforestation in preceding centuries, 

By Bringing food and medicine vo Nepal we intended only to 
save liver But we can never do merely one thing, and the 
Nepalese lives we saved created a Nepalese energy-famine. The 
lives we saved from starvation in Nepal a quarter ofa century 
ago were paid for in our time by lives lost to ooding and its 
Attendantevilsin Bangladesh, The saying, “Man does not live by 
bread alone,” takes on new meaning 

Sill we have not described what may bethe worst consequence 
of a food-only policy: revolution and civil disorder. Many kind- 
hearted people who suppor fod aid programs solicit the coop- 
«ration of “hard-nosed” doubters by arguing that good nutrition 
is needed for world peace. Starving people wil attack others, 
they say. Nothing coud be Further from the truth. The mona. 
‘mental suis of Ancel Keys and others have shown tha starv- 
ing people are completely selfish." They are incapable of 
cooperating with others; and they are incapable of laying plans 
for tomorrow and carrying them out. Moreover, modern wari 
soexpensive thateven the chest countriescan hardly afford 

‘The thought that starving people can forcefully wrest sub- 
sistence from their richer brothers may appeal to Our sense of 
Jute, bul sustain, Starving people ight only among them- 
felves and that inefficiently. 

So what would happen f we broughtample supplies of food to 
4 population hat was sll poor in everything ese? They would 
tulbe incapable of waging war ata distance, but ther ability to 
fight among themselves would be vay increased. With vigor- 
cous, wellenourished bodies and a Keen sense of their 
impoverishment in other things, they would ‘no doubt soon 
create masive disorder in their own land. Ofcourse, they might 
treateastrongand united country, but whatis the probability of 
that? Remember how much trouble the thirteen colonies had in 
forming themselves into a United States. Then remember that 
India i divided by two major religions, many castes, fourteen 
‘major languages anda hundred dialect. A partial separation of 
Peoples along religious lines in 1947, atthe ume ofthe formation 
Of fakistan and of independent India, cost umtoldmilions of 
lives. The budding off of Bangladesh (formerly East Pakistan) 
from the rest of Pakistan in 1971 cost several milion more. All 
these losses were achieved on a low level of nutrition. The 
portibilies of blood-lettng n a population of 600 milion well 
nourished people of many languages and religions and no ap- 
Predable tradition of cooperation sagger the imagination. 
Philanthropist with any imagination atall should be stunned by 
the thought of 600 million well-fed Indians seeking to meet theit 
‘energy needs from their own resources 

‘So the answer to our Jacobian question, “How can we harm 
India?” i clear: send Food ony. Escaping the Jacobian by re- 
inverting the question we now atk, “How can we hep India?” 
Immediately we see that we must never send food without a 
matching gift of non-food energy. But before we go careening. 
off on an intoxicating new program we had better look a some 
‘more quantities. 


1162 


CARRYING CAPACITY 


(Ona per capita basis, India uses the energy equivalent of one 
barrel of ol per year the U.S. uss sixty. The world average of 
allcountries,rch and poor, is ten. If we want to bring India only 
tap to the present world average, we would have to send India 
about 9 x 600 million bbs. of oil per year (or its equivalent in 
‘coal, timber, gas or whatever). That would be more than five 
billion barrels of ol equivalent. What is the chance that we will 
make such a gift? 

‘Surely i is nearly zero. For scale, note that our total yearly 
‘petroleum uses seven billion barrels (of which we import three 
Billion). Of course we use (and have) a great deal of coal too. But 
these figures should suffice to give a feeling of scale, 

‘More importants the undoubted psychological fact that fll 
in income tends to dry up the springs of philanthropy. Despite 
vide disagreements about the future of energy itis obvious that 
From now on, for at leat the next twenty years and possibly for 
‘centuries, our per capita supply of energy i going to fall, ear 
after year. The food we gave in the past was “surplus.” By no 
accounting do we have an energy surplus. In fact the perceived 
deficit is rsing year by year. 

Tdia has about one-third as much land asthe United States. 
She has about three times as much population. If her people-o- 
land ratio were the same as ours she would have only about 
seventy million people (instead of 600 mallion). With the 
forested and relatively unspoiled farmlands of four centuries 
ago, seventy milion people was probably well within the carry- 
ing capacity ofthe land. Even in today’s India, seventy million 
people could probably make it in comfort and dignity 
P provided they didn’t increase! 

"To send food only toa country already populated beyond the 
carrying capacity of it land is to collaborate in the further 


destruc ‘of the land and the further impoverishment of its 
People ; 
eer pos energy it a recommendable poi: bu fora large 


population under today's conditions this policy is defensible only 
‘If wishes were horses, beggars 
vount of energy needed for such a 
‘program is simply notin view. (We have mentioned nothing of 
the equally monumental “infrastructure” of political, techno- 
logical, and educational machinery needed to handle unfamiliar 
forms and quantities of energy in the poor counties. Ina short 
span of time this infrastructure is as difficult to bring into being 
as is an abundant supply of energy.) 

‘in summary, then, here are the major foreign-aid possibilities 
that tender minds are willing to entertain: 

2. Food plus energy—a conceivable, but practically impossible 
rogram. 

». Food alone—a conceivable and possible program, but one 
which would destroy the recipient. 

Tn the light of this analysis the question of triage® shrinks to 
neglgable importance. If any gift of food to overpopulated 
‘countries does more harm than good, it is not necessary to 
decide which countries get the gift and which do not. For 
posterty’s sake we should never send food to any population 
that is beyond the realistic carrying capacity of its land. The 
‘question of triage does not even arise. 

‘Joseph Fletcher neatly summarized this point when he said, 
“We should giveifithelps but notifithurts." We would do wellto 
memorize his aphorism, but we must be sure we understand 
the proper object of the verb, which is the recipient. Students of 
charity have long recognized that an important motive of the 
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giver is to help himself, the giver. Hindus give to secure a 
brewer life in the next incarnation: Moslems, to achieve a richer 
paradiseat the end of thislife;and Chrstiansina simpler day 90 
‘doubt hoped to shorten thie stay in purgatory by their generos. 
ly. Is there anyone who would say that contemporary charity is 
completely free ofthe self-serving element? 

"To deserve the name, charity surely must justify itself prima- 
rly, pethaps even solely, by the good it does the recipient, not 
only in the moment of giving butim the long run. That every act, 
hhas mukiple consequences was recognized by William 1. Da- 
vison, who grouped the consequences of an act of charity into 
two value-asses, positive and negative.” True charity, he sid, 

cones beni, nd tan from ning... Hence, hry 

tray sometimes samme an austere aed ever apparcndy’ ony 
tiempo toward sob When that jects eal god cannot 

Erschcred wear infcing pun snd soltting Choy doe mat 

Moreover sharp distinction mat be 
drawn between charity and arbi nature—the ater of 
whichis weaken and maybe detriment otc charity though 

‘nay aso be turned to account ine service 

“To the ecologically: minded student of ethics, most traditional 
thie looks like mere amiabilty, focusing as ic does on the 
tmanifes misery ofthe present generation to the neglect ofthe 

are subtle but equally real needs of a much larger posterity. Ie 

lability that feeds the Nepalese in one generation and 
‘drowns Bangladeshi in another” I is amiability that, conter- 
plating the wretched multitudes of Indians asks, “How an welet 
them starve?” implying that we, and only we, have the power to 
end their suffering. Such an assumption surely springs from 
hubs. 

Fifty years ago India and China were equally miserable, and 
their Future prospects equally bleak. During the past generation 
vehave given India "help" ona massive sale; China, because of 
Political differences between her and us, has received no “help” 
From us and preous ite from anybody else. Yet who is beter 
‘off today? And whose fuuure prospects look brighter? Even after 
generously discounting the reports of the first starry.cyed 
Americans to enter China in recent years, i is apparene that 
China’s 900 million are physically beter off than India's 600 
million, 

‘All that has come about without an iota of help” from us. 

Could it be thaca country that is treated asa responsible agent 
docs beter in the long rum than one that is treated a8 an tere- 
sponsible parasite which we must “save” repeatedly? Is it not 
possible that robust responsibility isa virtue among nations as it 
{s among individuals? Can we tolerate a charity that destroys 


shrink from the infliction, 


yor 


‘Admittedly, China did not reach her present position of rela- 
tive prosperity without great suffering, great loss of life. Did 
millions die? Tens of millions? We don't know. If we had enjoyed 
cordial relations with the new China during the birth process no 
doubt we would, out ofa rich store of amiabilty, have seen toit 
that China remained as irresponsible and miserable as India. 
(Our day-to-day de@tsions, with their delayed devastation, would 
have been completely justified by our traditional, posterity-blind. 
ethics which seemsincapable of asking the crucial questio 
then what 

Underlying most ethical thought at present is the assumption 
that human life is the summum bonum. Perhaps itis; but we need 
to inquire carefully into what we mean by “human life." Do we 
mean the life of each and every human being now living, all 
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+4.000,000,000 of them? Is each presently existing human being. 
to be kept alive (and breeding) regardless of the consequences 
for future human beings? So, apparently, say amiable, individu- 
alistic, present-oriented, future-blind Western ethicists. 

‘An ecologically-oriented ethicist asks, “And then what?" and 
insists thatthe needs of posterity be given a weighting commen 
surate with those of the present generation. The economic 
‘prejudice that leads to a heavy discounting of the future must be 
balanced by a recognition that the population of posterity vastly 
‘exceeds the population of the living."* We know from experi- 
‘ence thatthe environment can be irreversibly damaged and the 
‘arrying capacity of a land permanently lowered. Even a litle 
lowering multiplied by an almost limitless posterity should weigh 
heavily in the sales against the needs of those living, once out 
‘charity expands beyond the limits of simple amiablity 

‘We can, of course, increase carrying capacity somewhat. But 
‘only hubris lads us to think that our ability to do so is without 
Timit. Despite all our technological accomplishments—and they 
fare many—there is a potent germ of truth in the saying of 
Horace (65-8 8.c): Naturam expellesfurca, amen usque recurrl. 
“Drive nature off with a pitchfork, nevertheless she will return 
with a rush.” This isthe message of Rachel Carson," which has 
been corroborated by many others." 

‘The morality of an ats a function ofthe state ofthe system atthe time 
the act is performed-—this is the foundation stone of situationist, 
‘ecological ethics." A time-blind absolute ethical principle like 
that implied by the shibboleth, “the sanctity of life," leads to 
‘greater suffering than is situationist, ecological alternative 
~and ultimately and paradoxically, even toa lesser quantity of 
life over a sufficiently long period of time, The interests of 
posterity can be brought into the reckoning of ethics if we 
abandon the idea of the sanctity of (present) life as an absolute 
‘ethical ideal, replacing it with the idea of the sanctity of the 
carrying capacity 

“Thone who would like to make the theory of ethics wholly 
rational must look with suspicion on any statement that includes 
the word “sanctity.” There is a whole class of terms whose 
Principal (and perhaps sole) purpose seems to be to seta stop to 
inguiry:“selfevident” and “sanctity” are members ofthis clas. 1 
must, therefore, show that “sanctity” is used as something more 
than a discussion-stopper when it occurs in the phrase “the 
sanctity of the carrying capacity.” 

‘Some there are who s0 love the world of Nature (that is, 
[Nature sine Man) that they regard the preservation of a world 
without humankind as a legitimate objective of human beings. Ie 
is difficult to argue this ideal dispassionately and productively. 
Let me only say that 1 am not one ofthis class of nature-lovers, 
my view is definitely homocentrc. Even so Largue that we would 
do wellto accept” Thou shalt not exceed the carrying capacity of 
any environment” asa legitimate member of a new Decalogue. 
When forthe sake of momentary guin by human being! the 
carrying capacity is tran the long-term interests of the 
Soar ieee Reagan arin toe ss tae 
successors in time—are damaged. 1 should not say that the 
carrying capacity is something that is intrinsically sacred (what- 
fever that may mean) but that the thetorical device “carrying, 
‘apacity” isa shorthand way of dealing time and posterity into, 
the game. A mathematician would, 1 imagine, view “carryit 


different grammar from the elements it replaces. Algorithmic 
substitutions are made to facilitate analysis: when they are well 
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chosen, they introduce no appreciable errors. think “carrying 
capacity” meets significant analytical demands of a posterity- 
oriented ethics. 

Tan uncrowded world there may be no ethical need for the 
ecological concept ofthe carrying capacity. Butoursisacrowded 
‘world. We need this conceptif weare to minimize human suffer- 
ing in the long run (and not such a very ong run at that). How 
‘Western man has prety well succeeded in locking himself into a 
suicidal course of action by developing and clinging toa concept 
ofthe absolute sanctity off isa opic that callsfor deep inquiry 
Lacking the certain knowledge that might come out of such 3 
‘cola vestigation, Ilo this say wih personal view of 
the significance of — 

a ‘CARRYING CAPACITY 
(To Paul Sears) 
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‘Nearly a absurd as crying, ‘Abnormal universe!” 
‘Bur I suppose you'll be saying that, next.” 
‘Ravish capacity: reap consequences. 

Man claims the first a duty and calls what follows 


Tide aactas, Nos even the universe can break 


‘This primal link. Who, then, has the power 
“To put an end to tragedy? Only those who recognize 
Hubris in themselves. 


‘Copyright: Garreu Mardin, 1975. 
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When there is a small quantity of it and it is under 
a high pressure and at rest, it is called (1) static elec- 
or frictional electricity, if it is generated by 
friction, but (2) if there is a large quantity of it and 
under a comparatively low pressure and it is low- 
ing in a wire, or other conductor, it is called current 
lectricity, or an electric current, or just current for 
short, 

Static, or frictional electricity is that form of it 
which was discovered first and with which men worked 
and experimented until away along to the nineteenth 
century ; but in 1800 current electricity was discovered, 


and this is the form that ies resulted in the marvellous 
uses of it as we know it to-day. 

The Discovery of Static, or Frictional Electricity. 
—We get the word, electricity, and other electrical 
words from the Greek word elektron, and the Latin 
word electrum, both of which mean amber, a substance 
known to the Greeks as early as the Homeric Age. 
Amber is a hard, brittle and translucent vegetable 
resin, which usually has a light yellow color. It is 
easily electrified, an 


the Christian Era, there lived in Miletus one of the 
seven wise men of Greece, and he was very wise in- 
deed. His name was Thales, and among the other 
wonderful things he did, he discovered that when a 
piece of amber was rubbed it would attract light par- 
ticles of matter to it, just as < magnet attracts par- 
ticles of iron. Ina word, he had discovered electricity. 

Nothing further was found out about electricity or 
how to generate it for the next two thousand years; 
then Dr. Gilbert, of Cotchester, England, began a series 
of experiments and learned that not only amber, but 
jet, glass, sealing wax, sulphur, and other substances 
would attract bits of paper and other light bodies 
‘These substances which he could electrify he called 
electrics, and since his time the energy which causes 
electrified bodies to be attracted to and repelled by each 
other has been called electricity. 

How to Generate Static, or Frictional Electricity. 
—There are several ways by which you can generate 
enough stati, or frictional electricity, so that you can 
observe the effects of it. One of these is to rub a cat; 
another way is to comb your hair with a rubber comb; 
a third way is to rub a piece of paper with your finger 
nails; and a fourth way is to rub a glass rod with a 
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piece of silk, or a stick of sealing wax with a piece of 
flannel. In generating electricity by any of these 
means, everything must be perfectly dry, and this is the 
reason these experiments succeed so very well in the 
‘winter and sometimes not at all in the summer. Even 
on many hot days, it is humid, that is, the atmosphere 
is filled with moisture, and this will prevent successful 
‘experiments such as the above. 

‘The Electrified Cat.—If the weather is quite dry 
and you rub an ordinary four-legged cat, you will 
hear crackling sounds and its hair will be attracted to 
your fingers. Rub the cat in a dark room and you 
will see a succession of minute bright sparks. While 
stroking the cat's back with your right hand, touch the 
animal's nose with one of the fingers of your left hand, 
and pussy will think that Jove has hurled a lightning 
bolt at her. 

‘The Electrified Comb.—Tear up a piece of tissue 
paper into bits and lay them on the table; then warm 
a rubber comb slightly to drive away the moisture, and 
comb your hair with it, when it will soon became 
electrified; this done, hold the comb within one-eighth 
inch of the bits of paper, when the latter will be at- 
tracted to it. 

‘The Electrified Papers—(First Experiment.) 
‘Tear a sheet of newspaper into strips, so that they 
will be about three inches wide and a foot long, and 
dry them out thoroughly. Hold one of the strips by 

6 
one end on your leg, as shown at in Fig. 1, and 
rub the paper with the finger nails (because these are 
perfectly dry) of your right hand. ‘To do this with- 


‘A. How to Electrify the BL The Effect of Electric 


Repalsion, 
Fig. 1. ‘The Electrified Papers. 


‘out crumpling the paper and losing time, move your 
hand that is making the rubbing strokes quickly and 
firmly down and away from your fingers which hold 
the paper. 
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After half a dozen strokes or so, grip the top end 
of the paper and you will find that it clings as tightly 
to your trouser leg as a porous plaster to a hairy back. 
Moreover, it will stick to your hand, the wall, or any 
other object, provided of course the latter is per- 
fectly dry. This effect is called electric attraction, and 
‘a funny modification of it is given in Chapter XT on 
“ Electrical Toys and Tricks.” 

(Second Experiment.)—Hold two strips of news- 
Paper on your leg, as above described and pictured, 


electrify both of them, and then hold their ends to- 
gether, as shown at B, when instantly the free ends 
will repel each other. ‘This effect is due to electric 
repulsion, and I shall explain about it farther on, 
Now place your open hand between the two strips of 
paper and they will be attracted to it. There are many 
similar, interesting experiments which may be per 
formed in the same way. 

‘The Pith Ball Pendulum—Take a piece of stiff 
wire about eight inches long, and bend over one end, 
as shown at A in Fig. 2. Then fasten the other end 


A. TheWire Support 


B.The Electric Pendulum 
Fig.2. How the Electic Pendulum is Made and Used 


to a sheet of glass with sealing wax; next, suspend a 

pith ball by means of a fine silk thread from the free 
8 

or bent end of the wire, and then rub a glass rod with 

a piece of perfectly dry silk, when it will be “ posi- 

tively” electrified, 


* Pith isthe soft, spongy tissue found in the center of the stems 
‘and branches of certain plants. 
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From the above experiments, it is easy to believe that 
there are two kinds of electricity, and, indeed, these 
two forms of it are called positive and negative elec- 
tricity, but they are simply both parts of the same 
charge, for whenever you have a positive charge there 
in the immediate neighborhood you will have an equal 
negative charge, and the other way about. 

As an illustration, just as a druggist’s scale has a 
balanced beam, so an electric charge is balanced 
energy. As long as the beam of the scale remains 
balanced, it is at rest, but the moment one side or the 
other is weighted a little the beam begins to move one 
way or the other. Just so with an electric charge, for 
as long as the positive and negative charges of which 
it is formed remain equal, the electricity is at rest, but 
the moment you add to or take away from either the 
positive or negative charges, it begins to act and there 
is a strain set up in the air space or material between 
them, 

What Electro-Static Induction Means.—When 
cone electrified body acts on and electrifies another body 
without their being in actual contact with each other, 
the transfer of electric energy to be produced 
by electro-static induction, or just induction, as it is 
called. “Thus, when you rub a glass rod, you give ita 


positive charge and the air surrounding it will have an 
equal negative charge. 

Now, when you hold one end of the positively 
pty rod close to the suspended pith ball, as shown 
ig. 2, the latter is charged with negative electricity 
dy induction, and, hence, this is what we call an in« 
duced charge. The way the positive charged and 
negative charged bodies are connected by electric lines 


ges 


Glass Red +)-~ 


Fig. 3. Electro-Statie Lines of Force, 


Always remember that like charges of electricity 
repel each other, and that unlike charges attract each 


Hold the end of the rod close to the pith ball, when other; that is to say, a positive charge will repel a 
the latter will be attracted to it and then repelled by positive charge, and a negative charge will repel a 
it, as shown at B. negative charge, while a positive charge will always 

What Electric Attraction and Repulsion Is— attract a negative charge, and the other way about. 
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Further, when you electrify a strip of paper by rubbing 
it on your leg or on a table, the paper takes on a posi- 
tive charge, while your trousers take on a negative 
charge, Now, you may wonder how this can be so 
when they are in contact with’ each other; as a matter 
of fact, they make actual contact only at a very small 
number of points, and the air between them still acts 
as an insulator. i 

‘What an Electroscope Is.—The word electroscope 
comes from the Greek words which mean amber (rep- 
resenting electricity) and 
it means “to see electricity,” and while, of course, you 
cannot really see electricity, you can see the effects of 
it. The electroscope is made on the principle of the 
experiment with the strips of paper, which when both 
are electrified, either positively, or negatively, they fly 
apart, In the electroscope, however, little strips of 
‘gold leaf are used, and since only a very small amount 
of electricity is needed to charge them, the instrument 
is exceedingly sensitive. 

‘The electroscope is largely used at the present time 
to find out (2) if various substances are radio-active, 
that is, if they give off radium rays, (b) if they do so, 
to what extent, and (c) if a given substance has an 
electric charge upon it or is electrified. The leaves are 
given a charge by holding an electrified glass rod, or 
other body, near the projecting wire of the electro- 
scope, when they (the leaves) will repel each other. 
‘Then the substance to be tested for radio-activity is 
placed in an opening in the bottom of the electroscope 
close to the leaves. If now the substance is radio- 
active, the rays will make the air between and sur- 
rounding the leaves a conductor of electricity, and, 
hence, the charge on the leaves is conducted away by 
the air and the leaves collapse. 

How to Make a Gold Leaf Electroscope.—You 
can buy a simple electroscope for about seventy-five 
cents, or you can make one for a few cents and have 
the fun and satisfaction of doing it all yourself. To 
make one, get a widemouthed bottle about two inches 


in diameter and two and a half inches high. Next, 
round off both ends of a piece of wire about one- 
eighth inch in diameter, and four and a half inches 
long (this is to help keep the electric charge from leak- 
ing away), and bend one end into the shape shown at 
Ain Fig. 4; now make a hole in a cork that fits tightly 
into the neck of the bottle and push the wire about 
half-way through it. This done, get a strip of gold 
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B.The Electroscope Complete 
Fig. 4 Gold Leaf Electroscope, 
leaf about three-eighths of an inch wide and two 
inches long from a sign-painter; bend it over, and 
then lay it across the arm of the wire; finally, push 
the cork in the bottle and your electroscope is done, 
as shown at B. 

If you want to find out whether a body is electrified 
‘or not, all you have to do is to hold it close to the 
exposed end of the wire of the electroscope; if it is 
cither positively or negatively electrified, the leaves will 
repel each other, for like, signs, or charges, of elec: 
tricity repel each other, Should you want to dissipate 
the charge on the gold leaves, all you have to do is to 
touch the exposed end of the wire with your finger, 
or to a wire connected to a water or gas pipe, when 
the charge will be conducted through your body to 
the earth. 

What an Electrophorus Is—We get the word 
electrophorus (pronounced ¢-lek-trof’-o-rus) from the 
Greek words clektron and phero, which means “to 
bear,” that is, it bears electricity, hence it is an appa- 
ratus that generates electricity by friction and in- 
duction, 

Tt was the first piece of apparatus made that would 
generate and store up more electricity than could be 
done by rubbing a glass rod or a stick of sealing wax. 
‘The Italian physicist, Volta, got it up just about the 
time that our Liberty Bell was ringing out the in- 
dependence of the United States, and it is still in use 
in schools for the production of small amounts of static 
electricity. 

How to Make a Cheap Electrophorus—An 
lectrophorus consists of a hollowed out metal disk 
filled with a resinous composition, called the plate, or 
sole, and a metal disk fitted with an insulated handle, 
called the cover, which rests on the plate. Now, you 
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can buy a well-made electrophorus, such as is used 
in the physics classes of high schools, for about three 
dollars, or you can make one for half a dollar, or less. 

‘To make one, get two new, small pie-pans, and into 
fone pour enough mixture, made by melting cight 
‘ounces of brown resin and six ounces of gum shellac 
and stirring them together thoroughly, to fill its 
fica Tae tie san ail © sicko Seiag Wik ww 
the center of the inside of the other pan for a handle, 
when your electrophorus is complete, 2s shown in 
Fig. 5. 


eel tt ne Sealica 
Pié Pan Pie Pan 
A. The Plate orSole _B. The Cover 


Fig. 5. ‘The Electrophorus Complete 


How to Generate Electricity with Your Elec- 
trophorus—To generate a charge with your elec- 
trophorus, all you have to do is to set the cover to one 
side and then rub the surface of the plate with a warm 
piece of flannel, when it will be charged with negative 
electricity. Now set the cover back on the plate, but 
be careful the edge of it does not touch the edge of 
the other pie-pan. 

As the surface of the mixture in the pan is very 
uneven, there is a thin layer of air between it and the 
cover and, hence, they make contact at a very few 
points, and, consequently, the bottom of the cove: 
charged by induction with positive electricity, while 
the top of it is charged with negative electricity, as 
shown at in Fig. 6. ‘To get the full effect of the 
positive charge, you must get rid of the negative charge 
fon the cover, and this you do by simply touching it 
with your finger, as shown at B. 

When you lift the cover by the insulating handle, 
the positive charge, which was kept to the lower sur- 
face by the negative charge of the plate, is distributed 
all over the cover; now, by lifting the cover and hold- 
ing the knuckle of a finger of your other hand close 
to it, as shown at C, you will get a spark. Having 
done this, you set the cover back on the plate again, 
touch it with your finger, take it off, and you can get 
another spark from it that is almost as intense as the 
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BPostne Chargeon  C Drawing »Spark 
Fees, ‘romthe tober 


Fig.6. Cross Section of the Electrophorus Showing How it Act, 
first. 

What a Leyden Jar Is—The electrophorus, 
which T have just described, acts as an electric con- 
denser in that it stores up electricity, as well as being 
a generator of electricity. However, the Leyden jar 
is the most familiar form of electric condenser, and it 
is the oldest, having been discovered by Von Kleist, of 
Kammin in 1745 and by Cungus and Musschenbroek 
of Leyden, Holland, 

Van Kleist took a bottle, in the neck of which 
was a large nail, and this he held close to of pole of 
his frictional electric machine; removing the bottle 
from the machine, he was surprised when on touching 


the nail he got a shock. "But it was Sir William Wate 
son, of England, who conceived the idea of coating 
the inside and outside of a bottle with tinfoil, and 
when he charged this with his electrical machine he 
received a powerful shock for his pains. In this way, 
then, that kind of a condenser which we call the Ley- 
den jar came into being. 

How to Make a Glass Condenser.—There are 
three different ways that you can make a glass con- 
denser, and these are (1) by using a sheet of glass 
and fixing a sheet of tinfoil on both sides of it; (2) 
by coating a tumbler on the inside and outside with 
tinfoil, and, finally, (3) by coating a large wide- 
mouthed bottle, or glass jar, inside and outside, with 
tinfoil, and (4) by using alternate layers of glass plates 
and foil. 

A Glass Plate Condenser.—Get a sheet of clear 
glass eight by ten inches on the sides, and give it a 
coat of shellac varnish all over and let it dry; then give 
it another coat of varnish and before it is dry lay a 
sheet of tinfoil six by eight inches on the sides on each 
side of it, as shown at A in Fig. 7, and rub them down 
smooth so that there will be no air bubbles between 
them and the glass when the varnish is dry. 

A Glass Tumbler Condenser.This is an easy 
condenser to make, and it is much more convenient to 
hhandle than the glass plate condenser just described. 
Get a large tumbler and coat it all over with shellac 


3 


varnish, as described in connection with the glass plate 
condenser above. ‘Then coat it inside and out with 
tinfoil to within about an inch of the top, as shown 
at B. 
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A. AGlass Plate 
Condenser 


‘A Leyden Jar Condenser.—A glass jar condenser 
is the best kind for experimental work, but it is not 
as easy to make as the other two kinds I have de- 
scribed. ‘To make one, get a bottle, or a jar, that is 
large enough to slip your hand into—and out of- 
when you want to, Shellac it and then coat it with 
tinfoil inside and out, as explained above. 

‘This done, get a piece of wire or a rod about one- 
eighth inch thick and four inches long, and round off 
the ends; then solder a piece of small brass chain to 
cone end and push the other end through a cork, which 
you have previously shellaced, and put this into the 
heck of the bottle or the jar. ‘The chain will make 
contact with the inside coating of the jar, and to dis- 
charge it you need only to touch one end of a wire to 
the outside coating and bring the other end of it close 
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to the rod. A Leyden jar thus made is shown at C. 

How to Charge a Leyden Jar—To charge a 
Leyden jar, hold it in your hand, or place it on a table 
and run a wire from the outside coating to the earth; 
now hold the exposed end of the rod that connects 
with the inside coating to either the cover of a charged 
electrophorus, or better, one of the poles of a fric- 
tional, or a static electric machine. 

How to Make a Leyden Jar Discharger—A 
charged glass plate condenser or a Leyden jar will 
give such a powerful discharge that it is necessary to 
use a discharger of some kind to keep from getting a 
shock. ‘To make one, get a piece of brass wire about 
one-eighth inch thick and eleven inches long, and round 
off the ends of it; then bend it, as shown at 4 in Fig. 
8, and drive a wooden handle on the tine formed by 


18 
Spark 
Tine 
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Handle 


A. How the Discharger B.How the Discharger 
is made is used 
Fig. & How the Leyden Jar is Discharged, 
the wire where it is bent over on itself. ‘The way the 
Leyden jar is discharged is shown at B. 

‘The Frictional Electric Machine—It is quite 
natural that the first machines made to generate static 
electricity were those in which a glass globe, cylinder 
‘or disk, was mounted so that it could be rotated while 
a rubber made of silk pressed against it. It took a 
good deal of power to run these frictional machines, 
4s they are called, and because of this and the advent 
of the induction machine, which is based on the prin- 
ciple of the electrophorus, they are seldom used any 
more. 


ADDENDA, 


‘The Wimhurst Influence machine 
was not described in the 1924 
book, but was, instead, advertised 
for sale by an electronics firm. 

Harper's Electricity For Boys. 
1907, was not as extensive as The 
Amateur Electrician's Handbook, 
1924, but it did have the Wimhurst. 
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I also added two chapters from the 
1907 book which had formulas and 
miscellaneous apparatus not in the 
1924 book. These sections are at 
the end of The Amateur Electric— 
ian's Handbook. 


ELECTRICITY BOOK FOR BOYS 


FRICTIONAL ELECTRICITY 


ICTIONAL electricity is high potential, current alter- 
nating, and of high voltage but very low ampérage. 
‘Apart from certain uses in laboratory end medical practice, 
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bubbles, wavy places, scratches, or other blemishes. 

From these panes cut two disks sixteen inches in diameter 
‘with a rotary cutter, as described in the chapter on Miscel- 
laneous Apparatus, page 294, and rub the edges with « 
‘water-stone (see chapter on Formule, page 330) 

From flat, thin tin-foil cut thirty-two wedgeshaped 
pieces four inches long. They should be one inch and a 
half wide at one end and three-quarters of an inch at the 
other, as shown at Fig. 2 A. Give each plate of glass two 
thin coats of shellac on both sides; then lay one on the 
‘paper pattern (Fig. 1) 90 that the outside edge of the glass 
will leon the largest circle. Place a weight at the middle 
of the glass to hold it in place; then make sixteen of the 


it is valueless, In its greater volume it is akin to the light- tin-foil sectors fast to the plate, using shellac as the stick- 
rning-bolt and is dangerous; but in its smaller volume it is ing medium. But first give one side of each sector a thin 
‘a comparatively harmless toy. From the glass rod, or the coat of shellac allowing it to dry; then give it another coat 
‘amber, rubbed on a catskin to the modem static machines when applying it to the glass. The sectors are to be sym- 
fsa long jump, and the period of exploitation covers centu- metrically arranged on the glass, using a line of the pattern 


ries of interesting experiments, most of which, however, 
hhave been practically useless for any commercial purpose. 
Static or frictional electricity is generated by friction 
only, without the aid of magnets, coils of wire, or arma- 
tures rotating at high speed. The simple process of the 
flags and catakin has been variously modified, until at last 
imshurst invented and perfected what is known as the 
‘Wimshurst Influence Machine.” It is sef-charging, and 
does not require “starting.” It will work all the year 
round in any climate and temperature, and is the greatest 
improvement ever made in static electric machines. 
Apart from its efficiency under all conditions, it is the 
simplest of all machines to make, and can easily be con- 
structed by a boy who is handy with tools, and who can 
obtain the glass and brass parts necessary in its construc 
tion. The principal parts of an influence machine are the 
fiass disks, wooden bosses, driving pulleys and crank, glass 
standards, brass arms with the spark-balls at the ends, and 
the base with the uprights on which these parts are built up 
‘and held in position. 


A Wimshurst Influence Machine 

Obtain a stiff piece of brown paper twenty inches square, 
and with a compass describe a circle twenty inches in diam- 
ter, Insite of this circle make another one fourteen inches 
in diameter, and near the centre a third circle six inches 
in diameter, Another circle four inches in diameter should 
be drawn inside of the six-inch circle, so that when the 
bosses are made fast to the glass plates they can be properly 
centred. Also mark sixteen lines radiating from the centre, 
equal distances apart, as shown in Fig. 1. 

‘From a dealer in glass purchase two clear, white panes 
of glass eighteen inches equare. Be careful not to get the 
green glass, as this is not nearly so good as the white for 
‘static machine construction. If it is possible to get crystal 
plate so much the better. The panes should be thin, or 
about one-sixteenth of an inch in thickness, and free from 


‘as a centre for each piece (as shown at A in Fig. 1), and the 
fourteen and six inch circles as the outer and inner boun- 
daries. Each piece, as it is applied, should be pressed down, 
upon the glass, so that it will stick smoothly, without air 
Dbubbles or creases. A very good plan is to lay a piece of 
soft blotting-paper over the sector und drive it down with 
‘small squeegee-roller such as is used in photography, taking 
‘are, however, not to shift the sector from its proper posi- 
tion. When all the sectors are on, the plate should appear 
‘as shown in Fig. 2. After the shellac, which holds the 
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sectors to the glass, is dry, run a brush full of shellac around axle is as long as the distance between uprights B B in 
the inner and outer extremities of the tin-foil strips for half Fig. 9. The wheels are to be arranged and glued fast to 
or three-quarters of an inch in from the ends. ‘The shellac the axle, so that the grooves will line directly under those 
will hold the sectors firmly to the glass, and will slightly in the bosses, as shown in Fig. 9. A half-inch axle is 
insulate them as well, thereby preventing the escape of driven through the hub, and at one end it is threaded and 
electricity. Apply the remaining sectors to the other plate provided with two washers and nuts; or a square shoulder 
of glass in a similar manner; and as a result two disks of and one washer and nut may be used, so that a crank and 
lass, with the applied strips, will be ready to mount in handle may be held fast. Shellac should be put on the 


the frame. 

‘A hole three-quarters of an inch in diameter should be 
‘made in each glass plate, so that a three-eighths spindle may 
‘pass through them and into the bosses, so as to keep them 
in proper line, It is preferable, however, not to bore these 
holes if bosses and accurately bushed holes can be made 
in the uprights of the frame which support these disks. 

‘At a wood-working mill have two bosses made that will 
‘measure four inches in diameter at the large end, and one 
inch and a half at the small one. They should be of such 
Jength that when the plates and two bosses are arranged. 
in line (to appear as shown in A A at Fig. 9) they will ll 
the entire space between the uprights BB. Near the small 
end a groove is turned in each boss, so that a round leather 
belt will fit in it, as shown in Fig. 5 

‘The base is made from pine, white-wood, cypress, oF any 
other wood that is soft and easily worked. It is composed 
of two strips twenty-four inches long, three inches wide, 
and one inch and a quarter in thickness, and two cross- 
pieces fourteen inches long, three inches wide, and one inch 
‘and a half thick. 

‘These are put together with glue and screws, and at both 
sides of the base notches are cut to accommodate the feet 
of the uprights, ‘The uprights are seventeen inches high, 
three inches wide, and one inch and a half thick. The 
notch at the foot of each one is cut so that, when fitted in 
place, the foot of the upright will rest on a table on a line 
with the bottom of the end cross-pieces under each comer. 
‘At the foot of the uprights a piece of sheet rubber should be 
made fast, with glue or shellac, so that when in operation 
‘the machine will not move about or slide. 

‘A groove is cut at one side of each upright six inches 
above the bottom, as shown at Fig. 4 A. In this groove 
the driving.wheel axles fit, and near the top holes are made 
in the uprights through which the spindles pass, which in 
‘turn support the bosses and glass disks. 

‘At the middle of each cross- piece forming the ends of 
the base one-inch hole, for the glass standard rods, is 
bored through the wood, as shown at Fig. 4 BB. After 
attaching the uprights to the base with glue and screws, 
‘and giving all the wood-work several successive coats of 
shellac, the frame will be ready for its mountings. 

‘The driving.wheels are of wood seven-eighths of an inch 
thick and seven inches in diameter; they should be turned 
on a lathe and a groove cut in the edge so that a round 
leather belt will ft in it. ‘These wheels are mounted on a 
‘wooden axle that can be made from a round curtain-pole, 
swith a half-inch hole bored through its entire length. The 


shaft to make it hold fast in the hub. 
‘The complete apparatus of wheels, axle, hub, and handle 
is shown at Fig. 5, and in the frame this is so hung that the 
iron axle rests in the grooves cut in the uprights. To hold 
this in place two metal straps, as shown in Fig. 6,are made 
land screwed fast to the wood. When finally adjusted the 
driving-wheels should rotate freely whenever the crank is 
‘tumed. ‘The wooden bosses, Fig, 3, are given two or three 
coats of shellac; then they are made fast to the glass disks 
‘on the same side to which the tin-foll sectors are attached. 
‘The disks should be placed over the paper, plan, Fig. 1, 
and so adjusted that the outer line tallies with the large 
circle. Acetic glue' is then applied to the flat surface of 
the boss, and the latter is placed at the middle of the disk 
to line with the small circle. Place a weight on the end of 
the boss to hold it down, and leave it for ten or twelve 
bbours or until thoroughly dry. 

*8ee Formule, for the recipe of acatle gua 
Both bosses should be set at the same time so that they 
may dry together. 
If the bosses are tured on a lathe a hole should be made 
fn each one about half-way through from the small end. 

tum, should be bushed or lined with piece of 
pe which should ft snugly in the hole. A litle 

ted on each piece of tube will make it stick. 
Tse od that wil jut 6 wna the tublog are 
to be cut long enough to enter the full length of the hole, 
‘pass through the holes made in the top of the uprights, and 
extend half an inch beyond, as shown in Fig. 9. The bosses 
and axles will then appear as shown in Fig. 7. 
lat places should be filed on each rod where it pastes 
through the wood upright; a setscrew will then hold it 
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‘brass tube, 
shellac paint 
Pieces of 
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fast and keep it from revolving. When the hole, or tubing, 
is oiled so that the boss and disk will revolve freely on the 
axle, the disks, bosses, and axles are ready to be mounted 
in the frame. 

A red fibre washer, such as is used in faucets, should be 
made fast to one glass disk at the centre, so as to separate 
the disks and prevent them from touching when they are 
revolving in opposite directions. These fibre washers can 
be had from a plumber or purchased at a hardware store. 
Shellac or acetic glue will hold the washers in place. 

Mount one disk by holding the boss with the small end 
‘opposite a hole in one upright, and slip an axle through 
from the outside of the upright. Hold the other disk in 
place, and slip the remaining axle through the other up- 
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In the illustration of the complete machine (Fig, 12) the 
arrangement of the glass pillars, balls, combs, and quadrant 
rods is shown. The rods are three-ighths of an inch in 
diameter and are loose in the holes at the top of the balls, 
0 that they can be moved or shifted about, according as to 
whether it is a left or a right handed person who may be 
‘taming the crank. 

‘At the upper end of each rod a brass ball is soldered, one 
‘being three-quarters of an inch in diameter, the other two 
finches. The projecting ends of the forks should be pro- 
vvided with metal handles or brass balls, as shown in Fig. 12; 
these may be slipped over the end or soldered fast. Obtain 
‘two small brass balls with shanks, such as screw on iron 
bed-posts, and have the extending ends of the axles that 


right and into the boss. When both plates are in place support the bosses threaded, so that the balls will screw 
nd centred, tur the set-screws down on the fattened axles on them. Bore a quarter-inch hole through each ball, and 
to hold them in place. slip a brass rod through it and solder it fast. Bach end of 
‘To reduce the friction between the bosses and the up- these rods should be tipped with a bunch of tinsel or fine 
rights it would be well to place a fibre washer between copper wires. These are the “neutralizes,” and the ends 
them, A few drops of oil on these washers will lubricate are curved so that the brushes of fine wires will just touch 
them properly, and allow the machine to run easier. An the disks when the latter are revolved, as shown in Fig. 12, 


‘end view of the apparatus, as so far assembled, will appear 
as shown in Fig. 9, A being the disks, bosses, and axles, 
BB the uprights supporting them, C the hub, and D D 
the driving-wheels. The handle and crank (E) extends out 
far enough from the side to allow a free swinging motion 
without hitting the upright or base. Having arranged these 
disks and wheels s0 as to revolve freely, it will now be 
necessary to construct and add the other vital parts and 
the connecting links in the chain of the complete working 
‘mechanism, 

From a supply-house obtain two solid glass rods an inch 
in diameter and fifteen inches long. These fit in the holes, 
(BB) bored in the end-pieces of the base, Fig. 4. Procure 
two brass balls, two or two and a half inches in diameter, 
such as come on brass beds, and two short pieces of brass 
tubing one inch inside diameter, that will fit over the ends 
of the rods, These tubings are to be soldered fast to the 
balls 50 that both tubes and balls will remain at the top 
of the glass rods. 

From brass rod three-sixteenths or a quarter of an inch 
in diameter make two forks, as shown at Fig. 8, and solder 
small brass balls at the ends of the rods. The prongs of 
the fork are six inches long and the shank four inches in 
length. Along the inside of the forks small holes are bored, 
and brass wires, or “points,” are soldered fast. These ex- 
tend out for half an inch from the rods, and are known as 
the “comb,” or collectors. The forks should be so far apart 
that when mounted with the glass disks revolving between 


‘The ball holding the rod is to be screwed fast to the axle; 
then the axle is pushed back into the boss and made fast 
in the head of the upright with the set-screw. 

‘Tne rod-and-bail at the opposite side of the disks-is 


them the points will not touch or scratch the tin-foil sectors, arranged in a similar manner, but the rod points in an 
‘and yet be as close to them as possible. A hole should be opposite direction to that on the first side. Cord or leather 
bored in the brass balls, and the shank of the fork passed belts connect the driving-pulleys and bosses, the belt on 


through and soldered in place, as shown in Fig. ro. cone side running up straight over the boss and down again 
‘A three-eighth-inch hole is bored directly in the top of around the driving-pulley. The belt at the opposite side 
each brass ball to hold the quadrant rods, which extend is crossed, so that the direction of the boss is reversed; and 
‘over the top of the disks. in this manner the disks are made to revolve in opposite 
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directions, although the driving-pulleys are both going ia To charge a jar from the Wimshurst machine, stand the 
the same direction. jar on a glass-legged stool, and connect a copper wire be- 

‘A portion of the sectors are omitted in the illustration tween one of the overhead balls on the machine and the ball 
(Pig. 12) so that a better view of the working parts may be at the top of the rod in the stopper of the jar. Make an- 
had, When the disks are revolving the accumulated elec- ther wire fast to the other ball at the top of the machine, 
tricity discharges from one ball to the other, above the and place it under the jar s0 that the tin-oil on the bottom 
plates, in the form of bright blue sparks sufliciently power- touches it. By operating the machine the jar is charged. 
ful to puncture cardboard if it is held midway between To discharge the jar make a T-yoke, as shown at Fig. 14, 
the ball. Ep aig trae vot ben ot woodes ladle bad solder 

Lapietier brass lmobs, or hammering a lead bullet, on the ends of the 
Ailes rod. Hold one knob against the top knob of the jar and 

‘When experimenting with this machine it would be well bring the other near the foil coating at the outside, when 
‘to have one or more Leyden jars to accumulate static a spark will jump from the foil to the knob with a loud 
charges. A large one of considerable capacity is easly snap. 
made from a battery jar, tin-ol, brass rods and chain, and 
oe A Glaseezged. Stool 

Obtain a bluestone battery jar, and after heating it to One of the most useful accessories in playing with fee- 
drive all moisture from the surace, give it a coat of shellac tional electricity will be a glae-legged stool. A stool with 
inside and out. With tin-oil, set with shellac, cover the las feet is perhaps too expensive for a boy to purchase, 
bottom and inside of the jar for two-thirds of its height but one may be made at litte or no cost from a piece of 
from the bottom, as shown in Fig. 11. Cover the outside stout plank, four glass telegraph line-insulators, and the 
tnd bottom in a similar manner, and the stme height from wooden screw-pins on which they rest when attached to a 
the bottom, and provide a cork or wooden cap, for the top. pole: 

If a large, lt cork cannot be had, then make a stopper (Since the object is to separate 
by cutting two circular pices of wood, each half an inch yourself from the floor with glass, 
thick, the inner one to ft snugly within the jar, the other simply get four glass bottles, break 
to lap over the edges a quarter of an inch allaround. Fas- them all the way down to their bot- 
ten these pieces together with glue, as shown at Fig. 13, toms and glue the bottoms to the 

and give them several good coats of shellac. Make a small bottom of the piece of board you 
hole at the middle of this cap and pass a quarter-inch rod mean to stand on) « 

trough it leaving six inches above and below the CSP. The general plan of the stool is shown at Fig. 15, and 

0 the topiof the rod solder a brass ball. At thefootapieoe 4,7 : 

of brass chain is to be made fast, so that several links of it the, %9P measures twelve by fifteen by ewo inches. | Under 
al . ceach comer a screw-pin is made fast by boring a hole in 
rest on the tin-foil at the bottom of the jar. Sera eee as ae oe re eet 
at the top, as shown in Fig. x6, and when they are aet in 
place the glass insulators may be screwed on. The wood: 
‘work should be given a few coats of shellac to lend ita good 
‘sppearance and help to insulate it. 

‘There are a great many interesting experiments that 
ray be performed with static or frictional electricity, and 
these may be looked up in the text-books on electricity 
used in sthool. A word of caution will not be misplaced. 
Remember that the current, in lange volume, is dangerous 
For example, a series of charged Leyden-jars may contain 
enovgh electricity to give avery severe shock to the nervous 
system of the person who chances to discharge it, Its 
medica. use should be under the advice and supervision of 
a physician, 23 

rtf 
EXPERIMENTS WITH A STATIC MACHINE. 


Ir you have a static machine of any kind or size, 
you can perform a large number of interesting and 
spectacular experiments. You can easily make nearly 
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all of the apparatus required by using sheets of glass small metal tube closed at one end and to which is 
for flat insulating surfaces and sticks of sealing wax fixed a wire, so that it can be connected with one of 
for the insulating standards; and bits of paper, sealing the poles of the electric machine. A hole is drilled in 
wax, corks, pins and needles for the other parts. ‘one side of it and another wire is set into but insu- 
‘The Lightning Conductor.—This experiment, lated from the tube, and this is connected with the 
shows how a lightning conductor protects property. 
Put a little ether or benzine in the metal bowl, which 
is insulated from the spark point, as shown at A in 
Fig. 11. Now make the spark from the positive knob 


25. 
other pole of your machine, as shown in Fig, 13. 
Now when you turn the crank a spark will jump across 
the inside of the mortar, and this will cause the air to 
suddenly expand, and a ball that you have placed on 


Positove Pole 
Machine 
fiesrertier le 
Electric Spark B. Prevention of Ignition 


Fig. 11, ‘The Lightning Conductor, 


of your electrical machine strike the wire, when the Se Ge Deen 4 
inflammable liquid will be ignited. Next, fasten a Jy ea DN ee fe tal mae tnd the ball 
Pointed wire to the firss one, as shown at B, and win be projected to a considerable distance. 
ground it with a chain; now repeat the experiment, _ The Outside Static Charge.—There are a num- 
When instead of the spark igniting the Kiquid, the ber of experiments that you can make which show 
nergy of it will be slowly discharged from the point that a static charge always finds its way to the outside 
sud tn the ground, surface of a body and remains there, ‘The following 
‘The Electrified Sand.—Hook a small funnel on fur experiments demonstrate this phenomenon in a 
the end of a bent wire and connect this to the positive Vivid manner. 
pole of your electric machine, as shown in Fig. 12, The Beetz Electroscope.—This is a simple and 
casily made device and one which shows visually that 
the charge is on the sage surface. It consists of a 


the open end of the tube will be shot upward, If you 


Toate 


and 


Fig. 2 The Electrified Sand. 

‘This done, fill the funnel with dry; fine sand, when it 
will run out of the small end in a stream. Now set 
your electric machine into action by turning the han- 
le of it, when the funnel and its contents will be 
lectrified. As the grains of sand are positively elec- 
tified, they will repel each other and fall like so many 
drops of rai ——== 

‘The Electric Mortar—This device consists of a Fig. 14. The Beets Eletroscope. 
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brass ring about two inches in diameter, in which a 
pair of pith balls are suspended by silk threads, and 
outside of which another pair of pith balls are likewise 
suspended, as shown in Fig. r4. Connect the electro- 
scope to one of the poles of your electric machine, oF 
otherwise charge it, when the pair of balls at the top 
will fly apart and the pair inside the ring will remain 
stationary. 

Faraday’s Conical Bag.—This is a famous experi- 
ment devised by the great Faraday to show that a 
static charge always seeks the outside surface of a 
body. ‘The apparatus consists of a linen gauze bag 
‘made in the form of a cone, and whose large end 
supported by a ring on a stand, as shown in Fig. 15. 
‘Two silk threads are attached to the apex of the bag, 
so that it can be turned inside out. When this bag 
is charged by an electric machine, and an electroscope 
is held inside and outside of it, the latter will show that 
the charge is on the outside surface. Now turn the 
bag inside out and test it again with your electroscope, 


when you will find that the charge is still on the outs 
side of it. 

Biot’s Hemispheres.—This apparatus consists of 
two polished brass hemispheres with an insulating han- 


Positive 


Fig. 15. 
dle fixed to each one; these are made to fit over a brass 
ball, which is mounted on an insulating support, as 
shown in Fig. 6. Now connect the globe to one of 
28 

the poles of your electric machine and charge it; this 
done, place the two hemispheres over it and then re- 
move them, when you will find, by testing them with 
an electroscope, that the ball has lost its charge and 
that the hemispheres have acquired it. 

Faraday’s Electric Screen.—This is simply a 
cylindrical shield made of wire netting that acts as a 
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Fig. 16. Biot's Hemispheres. 
screen against static electricity. Place your electro- 
scope on a metal plate and set the screen over it, as 
shown in Fig. 17. Now let the sparks of an electric 


trie 
Fig. 17. Faraday’s Electric Sereen, 


machine strike the wire screen and you will find that 
the leaves of the electroscope are not affected; but if 
you will remove the screen, you will find that by hold 
ing an electrified glass rod near the electroscope, the 
leaves will fy apart. 

His Hair Standing on End.—For this experiment 
you need a stool that will perfectly insulate the person, 
whose hair you are going to raise, from the earth. 
You can make an insulated stool easily enough by 
fixing four glazed porcelain insulators to the corners 


of a hardwood board one Yach thik and irten inches 
‘on the sides. as shown at A in Fig. 18. Now have 
some one with fair stand on the stool and suspend a 
metal plate over his head and connect this with the 
positive pole of your electric machine, as shown at B. 
When you turn the handle, his hair will stand on end, 
though not, perhaps, at his own wonders, as was said 
of Comus, the famous medieval magician. 

‘Shocking Handles and Cords.—While the shocks 
ate given by means of static machine, the efects 


produced on the innocent bystander who happens to 
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A.The Insulated Stool B. The Experiment 
Fig. 1& Making One's Hair Stand on End. 
be connected with it are quite dynamic. The handles 
which are shown in Fig, 19 are formed of two cylin- 
rical tubes closed at one end, and to one of which is 
fixed an insulated handle. All you have to do to 


Fig. 19. A Pair 


f Shocking Handles, 


test the physiological effects of electrical discharges 
is to plug in the cords to the positive and negative poles 
of your electric machine and then speed it up. 

Smoke and Fog Condensation—When an elec- 
tric discharge takes place in either smoke or fog, they 
disappear entirely. You can try it experimentally, and 


Smoke or, 


Water Vapor 6522 53) 


Fig. 20, Fog and Smoke Condensation Apparatus. 


Sir Oliver Lodge produced some very remarkable re- 
sults with a fog apparatus that showed real commer- 
possibilities. Get a large glass jar and fit a wood 
or hard rubber cover in its mouth. Drill two holes in 
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the cover and force a pair of wires, pointed at one end, 
in these so that they will be tight; have the two pointed 
‘ends separated an inch or so, and connect the other 
ends to your electric machine, as shown in Fig. 20. 
Now fill the jar-with smoke or water vapor, and pass 


31 
the discharge through it, when the particles of which 
it is formed will coalesce and fall to the bottom, 

‘The Dancing Balls—Drill, or have drilled, a hole 
through the bottom of a glass tumbler, and in this fit a 
wire that ends in a brass disk. Now place half-a 
dozen pith balls inside of the glass, invert it on a metal 
plate and connect this with the earth, Connect the 
brass disk with the other pole of the machine, as shown 


Fig. 21 


in Fig, 21. When the latter is set in action, the balls 
will begin to dance up and down. 

‘The Electric Chimes.—In this pretty experiment 
bells are rung by the attractions and repulsions of 
clectro-static charges, ‘The outside bells are connected 
by wires or chains to a strip of brass, and this in turn 
to the positive pole of the electric machine. ‘The mid- 
dle bell is suspended by a silk thread from the brass 
strip, and this is connected to the earth by a wire or 
chain, ‘The little metal balls are supported by silk 
threads from the metal strip, and all of which is 


clearly shown in Fig. 22 Nov, when the machine is 
in action, the outside bells attract the balls by inducing 
a charge in them, when they are repelled and strike 
the middle bell this causes them to lose their charges, 
which are carried to the earth, when they are again 
attracted to the outside bells, In this way the bells 
will keep on ringing as long as the machine is kept 
going. 

Franklin's Lightning Plate—This is an experi- 
‘ment that you can easily make the dpparatus for, and 
with which you can get some very wonderful effects. 


‘The Dancing Balls 


"Get a sheet of glass and give one side of it a coat of 
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Fig. 22, ‘The Electric Chimes. 


shellac varnish. Before the shellac is dry, lay a strip 
of tinfoil about three-sixteenths of an inch wide on 
the surface of it, as shown in Fig. 23. Now, at dis- 
tances apart of every inch or so, cut the tinfoil away 
so that a gap of ahout one-eighth inch is formed be- 


tween the opposing ends. Finally, paint the other side 
of the glass a dead black, and you are ready for the 
experiment, Connect the ends of the plate with the 


Ta O-- Osi 
poles of the electric machine, and turn the crank, when 
the sparks will jump across all of the gaps simul- 
taneously. 

The Geissler Vacuum Tubes.—These are glass 
tubes of various shapes and sizes, in the ends of which 
a pair of wires are sealed, as shown in Fig. 24. Be- 


Wires. 


ive Positive 


Fig. 24. Geisslee’s Vacuum Tube. 
fore the tubes are sealed off, the air is pumped out of 
them and different gases are let in when these are 
pumped out to a certain extent. Now, when a high 
tension current is passed through them, beautiful lu- 
minous effects are produced. Some of the tubes are 
made in part of uranium glass, which fluoresces a 
green color under the electric discharge; then agai 
some of the tubes are enclosed by other and larger 
tubes, and the latter are filled with fluorescent solu- 
tions, such as fluorescene, nigroscene, quinine, etc. 
Wonderful effects can be had by rotating these tubes, 
and all of which is explained in the chapter on “ Some 
Experiments with Your Spark Coil.” 
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‘The Electric Blowpipe—If you will fx a pointed 
wire on the positive pole of an electric machine, as 


shown in Fig, 25, then put the latter into action and 
hold a candle close to the pointed end of the wire, the 
electric discharge will blow the flame away from it 
‘This is called a convective discharge. By separating 
the spark gap points of an electric machine a little 
farther than the spark will jump, and by putting it 
into action in a dark room, each of the electrodes will 
give forth a pale blue light, ‘This is known as a brush 
discharge, or corona. At the same time you will hear 
a peculiar hissing sound, which has been called the 


sitive 


Fig. 35. ‘The Electric Blowpipe, 


electric wind. A convection discharge can only be had 
from a pointed wire, and if this is mounted so that 
it is easily movable, the force of the discharge will 
react on it and tend to push it away. ‘This is the basis 
of the next two electric motor experiments. 

‘The Electric Flyer —This interesting piece of ap- 
paratus consists of a wheel, which is rotated by the 
reaction of the conv streams from its points 
when it is connected to the positive conductor of an 
electric machine. An easy way to make the flyer is to 
cut a disk out of cardboard about four inches in di- 


35 
ameter, and paste a shect of tinfoil on one side of it; 


Wire 
Sealing Wax 


Positive 


| 


‘A.The Spokes Covered 
With Tin Foil 


Fig, 26. The Electric Flyer. 


B. How the Wheel 
is Energized 
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on the other side mark out six radial bars and then standards, or supports; have the pair which are to 
cut out the intervening spaces, when you will have a SUpPort the wheel three inches apart, and fasten a 
spoked wheel, as shown at 4 in Fig. 26. glass bead to the top of each one. Have the other 
"This done, push a pin through the end of each bar tWo standards nine inches apart, and mount two hollow 
‘and bend the pointed end of each pin over, so that they brass balls on top of them. So 
will all point in the same direction. Next, bend over _ For the rotor you will need a small cork, six pieces 


one end of a thin wire and run it through the center of Of straw three inches long, and six celluloid balls 
the wheel for a shaft, and fasten the other end to the @bout one inch in diameter, Coat all of these with 


positive pole of your electric machine with a little 
sealing wax, as shown at B; now turn the crank of 
the machine, when the wheel will rotate at high speed. 
Tf you will make the experiment in a dark room, the 
brush discharge from the rotating points will look like 
a ghostly crown of light. 

‘The Electric Traveller—This is a modification 
of the electric flyer just described, but instead of its 


rotating on a wire it rolls along a level track or even 
climbs a grade, The wheel itself is made in accord- 
ance with the instructions given in the foregoing ex- 
periment, but the spindle is made of a sewing needle, 
which is secured to the wheel with sealing wax. Now 
make a track by fixing two wires, twelve or eighteen 
ches long, to the tops of four bottles with sealing 
and separate these wires by about three-quarters 
of an inch, as shown in Fig. 27. Now connect the 


tes 


fem 


Wer 


Fig. 27. The Electric Traveller. 


track with the positive pole of your electric machine, 
lay the spindle of the wheel on the parallel wires, and 
when it is energized it will roll merrily along. 

A Simple Static Electric Motor.—This motor 
works on an entirely different principle from the flyers 
described above, in that the rotation is caused by the 
attraction and repulsion of the electromotive forces 
set up by the electric machine, In making the motor, 
care must be taken to have the revolving element, or 
rotor, as it is called, as light as possible and well bal- 
anced, so that it will run true. 

‘To make the motor, get a board one-half or one 
inch thick, eight inches wide, and fourteen inches long, 
and mount four sticks of sealing wax on it for the 


AB.C.D.EandF 
Celluloid Balls 


Fig. 28 An Easily Made Stat 
shellac varnish, and then give the balls a couple of 
coats of gold paint. Run a hat-pin through the cork 
and fix the straws at equidistant points around and 
‘on it, and the celluloid balls to the free ends of these, 
which you can do by using sealing wax, or some other 
good adhesive. Now s the hat-pin through the 


beads on the standards, wi 
plete, as shown in Fig. 28. 
Finally, oil the beatings with sewing machine cil, 

and connect the brass balls on the standards with the 
poles of your electric machine; turn away on the latter, 
When the rotor of the motor will turn rapidly, 

4 

mr 


ABOUT VOLTAIC, OR CURRENT ELECTRICITY 


Motor, 


hen the motor will be com- 


Wun a spark passes between the cover of an elec- 
trophorus and your knuckle, or the end of a discharger 
and the inside coating of a Leyden jar, or the spark 
gap of a frictional or an induction machine, the elec- 
tricity is no longer a charge, that is, at rest, but it is a 
current, that is, it is in motion. An electric current 
that is set up by the discharge of an electric charge is, 
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however, of very short duration, and in order to pro- 
duce a continuous current, other means must be used. 

Now, there are several ways by which a continuous 
current can be generated, and chief among these is 
chemical action, as in a cell or a battery, heating two 
opposite metals, as in the thermo-electric couple, and 
making a wire cut through a magnetic field, as in the 
dynamo. In Chapter I, you were told that current 
electricity was discovered in 1800, and this is how 
all came about, 

‘The Discovery of Voltaic, or Current Electricity: 
—In the year of 1780, the good wife of Luigi Galva 
‘a professor at the University of Bologna, Italy, skinned 
some frogs’ legs preparatory to frying them for the 
family meal. In those days the laboratory and the 
living-room were about one and the same thing, and 
Madame happened to set the pan down that contained 
the frogs’ legs close to a frictional machine, with which 
two of the professor's students were experimenting, 


2 

While one was arn the handle, the other, acci- 
dentally, or on purpose, caused a spark to pass from 
the machine to the frogs’ legs. ‘The professor's wife 
was not a little startled when she saw that every time 
a spark passed, the frogs’ legs struck out for all the 
world as though they were alive and kicking. Amazed 
at this performance, Galvani tried many experiments 
with frogs’ legs after that, and, finally, he put some 
copper hooks in them and hung them on an iron rail- 
ing. As he did so, he observed that every time a 
copper hook touched the iron railing, the legs gave a 
lifelike kick; this remarkable action convinced Galvani 
that the frogs’ legs generated electricity. 

Now, there lived at the same time another Italian 
professor, who was also famous; this was Alessandro 
Volta, and he had already shown his ingenuity by 
having invented the electrophorus and the electroscope. 
He believed, with Galvani, that the frogs’ kick was 
caused by electric action, but he differed with him as 
to the way in which it was generated. Volta’s idea 
of it was that it was set up when the copper came in 
contact with the iron. ‘This was a closer guess than 
that of Galvani, but it was not the real solution. 

‘The Invention of the Electric Battery—Work- 
ing upon the theory that when two metals made contact 
with each other electricity was generated, Volta cut 
out a number of disks of copper and of zinc, and 
built them up into a pile by alternating the two metals 
and separating each pair with a disk of flannel, which 
hhe had soaked in a dilute solution of sulphuric acid. 


80 AMATEUR ELECTRICIAN 


Now, when he fastened a wire to the copper disk 
‘on the bottom of the pile and connected it with the 


zine disk at the top of the pile, a current of electricity 
flowed through the circuit. Unlike the discharge of a 
Leyden jar, it was not a momentary current, but in- 
stead it flowed continuously for some time. This ap- 
paratus was the first electric battery, and since Volta 
wwas the first to produce a continuous current of elec- 
tricity, this form of it has since been known as Voltaic 
dlectricity, The Voltaic pile, which was the first bat- 
tery, is shown at A in Fig. 29, and it was made and 
used by Volta in 1800. 


ATheVoltaicPile  B.AnElectric Cell and Galvanometer 
Fig. 29. The First Battery and a Simple Electric Cell, 


How to Make a Simple Battery Cell—An elec- 
tric cell consists of a single rod, or plate, of copper, or 
carbon, called the positive electrode, and a single rod, 
or plate, of zinc, called the negative clectrode, im- 
mersed in an alkaline, or an acid solution, called the 
electrolyte. When you connect two or more cells to- 
gether, you have an electric battery. 

‘To make a simple demonstration electric cell, get 
a strip of copper and one of zine, each one inch wide 
and four inches long, and solder a copper wire to one 
end of each one, as shown at B, Next fill a tumbler 

44 
three-quarters full of water and add a dozen drops of 
sulphuric acid to it, and stir with a glass rod or a clean 
stick. This done, set the copper and the zine strips 
into it. If now you will bring the ends of the wire 
together, a current will flow through them in the direc- 
tion of the arrows in the illustration. 

‘There are several ways by which you can detect the 
presence of the electric current flowing through a cir- 
cuit, and among these are (1) to touch the ends of the 
wires on your tongue, when you can taste it; (2) to 
connect one of the wires with one of the binding posts 
of a telephone receiver, when you can hear it click; 
(8) to connect the free ends of the wire with a 
galvanometer; when you can see the needle move, and, 


THE SURVIVOR Vol. 3 


finally, (4) to connect it with an electric bell, when the 
latter will ring. 
"The way to make a galvanometer is described in Chapter V. 

How a Dry Cell is Made.—The best known kind 
of an electric cell to-day is the dry cell, or dry battery, 
as it is sometimes called, though improperly, for a 
battery consists of two or more cells coupled together. 
‘The dry cell is used for all sorts of purposes where an 
intermittent current of low voltage (pressure) and 
considerable amperage (quantity) is needed, and where 
it must be moved around, 

‘The dry cell is only a modification of the simple 
electric cell just described, and it is called a dry cell, 
not because it is really dry, but in virtue of the fact 
that it is hermetically sealed, that is, it is made water 
tight, so that the electrolyte cannot leak out in any 


position, bs 
‘A dry cell consists of a eylindrical cup made of sheet 


zine, to which a binding post is soldered; the active 
mixture, or electrolyte, is made of a paste composed of 
‘one ounce of zinc oxide, one ounce of zinc chloride, 
one ounce of ammonium chloride, three ounces of 
plaster of Paris, and two ounces of water. A carbon 
rod is then held in the middle of the cup, and the active 
paste is packed in around it, as shown at A in Fig. 30, 
while the cell complete is shown at B. 


A.Cross Section _B. The Dry Cell 
of a DryCell Complete 
ig. 30. How the Dry Cell is Made 


A fresh dry cell will give a current of from four to 
six amperes at one and a half volts. The current 
strength, or amperage, falls away very fast when it is 
used, and in order for it to recover, the circuit must be 
broken. ‘This is the reason it is good only for open 
work, that is, where a current is nceded only 
for short periods and then at intervals. 
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How the Le Clanché, or Sal Ammoniac Cell is 


Made.—Where a cell is used for electric bell and 
‘other open circuit work of a like nature, and it does 
not have to be moved about, a Le Clanché, or sal 
ammoniac cell is often used. In its present form it 
ts of a mixture of manganese dioxide and coke 
(which is a kind of carbon) pressed into a cylindrical 
form. 

A porcelain insulator sets in a hole in the top of 
the carbon cup, and a zine rod is slipped into and 
through this. ‘The element, as this part of a cell is 


Porcelain 


Carbon Cylinder 


AThe Sal Ammoniac _B.The Carbon 
Cell Complete Cylinder 


Fig. 31. ‘The Sal Ammoniae or Carbon Cylinder Cell, 


called, sets into a glass jar partly filled with a solution 
made by dissolving four ounces of sal ammoniac, that 
is, ammonium choride, in one quart of water. It is 
shown in Fig. 31. 
“7 

The Gravity, or Crowfoot, Cell—This cell has 
Tong been in use for working telegraph lines, and it is 
peculiarly well adapted for this purpose, for the 
reason that the circuit must be kept closed, that is, 
constantly generating a current, to keep it in good 


condition, instead of the circuit having to be kept 
‘opens, as in the dry and sal ammoniac cells just de- 
scribed. 


‘The cell consists of a star shaped electrode formed 
of strips of copper riveted together; this is placed in 
the bottom of the jar, and from this a rubber in- 
sulated wire leads up to the top and outside of the jar. 
Supported by the top of the jar, is a pronged cast zine 
electrode that looks somewhat like a crow’s foot, hence 
the name crowfoot cell. It is shown in Fig. 32. 
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Fig. 32. The Gravity or Crowfoot Cell, 


‘The solution, or electrolyte, is made by putting some 
crystals of blue vitrol, that is, copper sulphate, around 
the copper star and then pouring in enough water, into 
which a few drops of sulphuric acid have been stirred, 
to nearly fill the jar, Now, when the circuit is closed, 


the sulphuric acid acts of the zine, and zine sulphate 
is formed, and as the density of this solution is less 
than that of the copper sulphate solution in the lower 
part of the jar, it floats on top. ‘This difference in the 
specific gravities of the two solutions is the sufficient 
‘ause of its being called a gravity cell. 

If the cell is left on open circuit for some time, the 
two solutions will mix and the copper sulphate will be 
deposited on the zine; when this happens, the only 
way, then, to get the cell into working order again is 
to short circuit the electrodes for several hours, and 
this is done by connecting the zine element directly 
with the copper electrode. 

How the Bunsen Cell is Made.—While any of the 
above cells will do for demonstrating electroplating 
with copper, a Burisen cell is the kind to use for real 
plating, for it gives a large and fairly constant cur- 
rent for a long time, ‘This cell differs from the 
others in that the electrolyte consists of two separate 
liquids, ‘The first of these is a dilute solution of 
sulphuric acid, and this is poured in the glass jar, 
while the other is concentrated nitric acid, and this is 
poured into a porous cup. 

‘A carbon electrode is now placed in the porous cup, 
and the latter is set in the glass jar; then a cylindrical 
zine electrode is put over the porous cup and down 
into the jar, when the cell, which is shown in Fig. 33, 
is ready for action. ‘To keep the cell in good working 
order, the electrodes must be cleaned as soon as you 
have used it for any length of time, and the acids re- 
newed whenever they become discolored. 

How the Bichromate Cell is Made.—This ell is 
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very useful for all kinds of experimental work where 
2 powerful current is needed for a short time. A 
bichromate cell delivers about two volts, and by con- 
necting two or more cells in series, or in multiple, a 


Fig. 35. The Bunsen Cell, 

higher voltage or a larger amperage can be had, and 
the way to do this will be explained presently. Dif- 
ferent from the foregoing cells, except the Bunsen 
cell, the chemical action of the electrolyte of the bi- 
chromate cell on the zinc is very active, and, hence, the 
zine electrode must be lifted out of the solution every 
time you are through using it, As you must lower 
the zine into the electrolyte when you want to use it, a 
battery made up of these cells is called a plunge bat- 
tery. 

‘The electrolyte is made by dissolving one pound of 
poxdered bichromate of potash in one gallon of hot 
water and stirring with a stick until the latter is 
thoroughly dissolved. When the solution is cold, 
pour one pint of sulphuric acid very slotely into it, and 
stir it all the time that you are doing so. Under no 
circumstances, pour the solution into the sulphuric 
acid, $s 

Why the Zine Must be Amalgamated. —In all of 
the cells described above, the zinc used for the negative 
electrode is always full of impurities, and hence the 
moment the electrolyte begins to act on them, little 
electric currents are set up between the particles of 
pure zinc and the impurities, and this is what is called 
local action. ‘To prevent this wasteful action from 
going on, the zine must be amalgamated, and this is 
done by coating it with a film of mercury. 

‘To amalgamate the zinc, clean it thoroughly with a 
cloth dampened with dilute sulphuric acid, and then 
pour a very little mercury on the surface of it and 
rub it in with the cloth until it is entirely coated over, 
when it will look like a mirror, When the zinc is 
amalgamated, the mercury surrounds the particles of 
impure matter and so prevents the electrolyte from 
acting on them, 
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How to Make a Plunge Battery—You can buy 
a student’s four-cell plunge battery for about five dol- 
lars, or you can make one for about half this amount. 
I will explain how one cell is made, and then you can 
make two, three, or four cells, or as many as you need. 
Get one zine plate and two carbon plates one-quarter 
inch thick, one and three-quarters inches wide, and 
four inches long, and drill a three-eighths inch hole 
through all of them near one end, as shown at A in 
Fig. 34. 

‘This done, push a piece of fiber tube three-cighths 
of an inch in diameter, and one and one-quarter inches 
long, through the zine plate, then put a one-quarter 
inch thick fiber washer over each end of the tube; 
next, put a carbon plate over each end of the tube, 


| 
* 

AZincand  BiHowthe C-The Bich 
GrbonPlates “Platesare "Cell Complete. 
P Assembled 
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and then push a brass rod one-eighth inch in diameter 
and three inches long, with threads cut on it one inch 
down on both ends, and screw a nut on each end, 
when the element will be assembled, as shown at B. 
Now, if you want a four-cell battery, make a 
wooden rack to set the cells in; this you can do by 
getting a board one inch thick and six and one-half 


A. How the Notch 


B. How the Cross Sticks 
is made 


are put together 
Fig. 35. The Top of the Battery Rack. 


inches on the sides for the base; next, get two strips 
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of wood half an inch thick, one inch wide, and six and 
‘one-half inches long, and cut out a notch in the middle 
of each one a quarter of an inch deep and one inch 
wide, as shown at in Fig. 35, and then set and screw 
them together to make a cross, as shown at B. 


‘The Battery and Rack, 
cS) 

‘This done, get four sticks half an inch thick, one 
inch wide, and nine inches long, and screw these to 
‘each side of the base in the middle, and screw the ends 


Fig. 96. A Four Cell Students? Plunge Battery, 
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of the cross sticks to the upper and tree ends, all of 
which is shown at C. Now screw a pair of hooks into 
the cross sticks half-way between the middle and the 
ends of them, as shown at B, and your rack is finished. 

Finally, fill the tumblers three-quarters full of the 
bichromate electrolyte, and set them in the rack; hang 
the elements up by their respective hooks, and when 
‘you want to use them you need only to take them off 
and set them into the solution. The battery complete 
is shown at C, while the one that you buy is shown in 
Fig. 36. 

How a Cell Sets Up an Electric Current.—While 
the whole theory of how an electric cell sets up a cur- 
rent is an hour's story and not at all easy for a beginner 

54 
to understand, it will be enough to say here that the 
zinc and carbon elements of a cell are built up of atoms, 
and that these, in turn, are made up of minute charges 
of negative and positive electricity called electrons. 

Now when the electrolyte, that is, the alkaline or 
acid solution, acts on the zinc, the negative electrons, 
which are negative charges of electricity, flow from 
the zine atoms to the carbon atoms in a continuous 
stream; from the latter they pass to the outside circuit, 
and those that have not been used up in overcoming 
resistance or in doing useful work, flow back again to 
the zine element. So, an electric current is really a 
discharge or flow of negative electrons. 

About the Storage Battery.—A storage battery 
cell is different from a primary battery cell, in that it 
does not set up a current by a primary chemical action, 
but by a secondary chemical action. In other words, 
before a storage battery cell will deliver a current, it 
must be charged by a current. Different from a 
primary cell, a storage battery cell is formed of two 
lead electrodes,’ instead of zine and carbon electrodes. 
Now, you can make a simple storage battery cell, 
will demonstrate the way the practical ones that 
are in use work, very easily 


“The Edizon storage battery cell is an exception, as it wses an 
clement formed of nickel and see! plates. 


‘The Invention of the Storage Battery—More 
than sixty years ago, that is to say, in 1859, R. L. G. 
Planté, of France, found that when two lead plates 
were immersed in a dilute solution of sulphuric acid 
and a current from a primary battery was made to 
flow through the cell so formed, the latter would, in 

55 
tum, deliver a current. On this experiment is based 
the storage battery of to-day. In a further experi- 
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ment, Planté rolled up two strips of sheet lead with a 
couple of strips of rubber between them, as shown at 
A and B in Fig. 37, and so made a cell of larger cur- 
rent capacity. 

Lead Plate 
Lead Plate 


Dber Strips 
A.Rollingupthe — B The Lead Plate. 
Lead Plates Element 


Fig. 37. The Planté Storage Battery Cell, 

Now to follow the next experiments, which resulted 
in the improvement of the storage battery, you must 
know that when a current is flowing between the lead 
plates, hydrogen is set free on the negative plate, and 
part of this changes the film of lead oxide that is 
formed by the air on the surface into spongy lead, 
which is a kind of metallic lead, ‘The charging cur- 
rent fixes oxygen on the other and positive plate, and 
this forms a film of lead peroxide on it. 

If now the charging current is reversed, the spongy 
lead of the first plate will be changed into lead per- 
oxide, and the lead peroxide of the second plate into 
spongy lead. To make the plates take a large charge, 
so that it would give an equally large discharge, 
Plait found it necessary to reverse the charging 
‘current many times, and, hence, it took a long time to 
form the plates. 

‘The next advance was made by C. A. Faure, also of 
France, in 1881, when he formed the plates by pasting 
them over with red lead, and this did away with the 
tedious process of forming them with a primary bat- 
tery current, In his battery Faure used sheets of felt 
to separate the plates. While Faure’s method saved 
time and was much more economical than that of 
Planté, still the red lead would disintegrate and 
fall off, and so put an end to the usefulness of the 
battery. 

‘To overcome this objection, other inventors made 
grids of the plates by punching them full of holes, or 
casting ribs on them, or cutting grooves in them, and 
then filling the spaces of one plate up with spongy 
lead, and those of the other plate with lead peroxide. 
‘This construction formed a.good mechanical support, 
and so holds the active material in very well. The 
grids in present day batteries are kept at the proper 
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distance apart with wood separators motor cars, or where the latter power plants cannot be 

How to Make a Simple Storage Battery.—All run contiauously, as on submarine boats. Small 
you need to do to make a simple storage battery cell storage batteries ‘that develop about siz volts are 
is to get two strips of one-eighth inch thick sheet lead, largely used for heating the filaments of vacuum tubes 
one and three-quarters inches wide, and four inches for wireless telegraphy and telephony. ‘The positive 
long, and solder, or otherwise fix, a wire to each one; grid of a commercial storage battery cell is shown at A 


serew these to the opposite sides of a strip of wood in Fig. 38; the negative grid at B, and the cell complete 
half an inch thick, one inch wide, and three and one- at C. 


half inches long, and place the element so formed in = 
a tumbler nearly filled with water, into which you have 
put a few drops of sulphuric acid. SOME EXPERIMENTS WITH CURRENT 
‘To charge the storage gl, connect one of the strips ELECTRICITY 
Tempel, Vent Inner Cell Iw the chapter ahead of this one, I told you how to 
s oP ronnector make various kinds of cells and batteries for generat- 
ing current electricity, and in this chapter it is my in- 
fie, tention to tell you how you can make a number of 
H ple but highly interesting experiments, which need 
Negative little or no special apparatus. 
SSS: ff Plate How to Make an Electric Spark—To see a spark 
Heed ator made by a battery, you will have to do the experiment 
Rae in a dark room, or else perform it at night. All you 
= Pate need to do is to bring the two ends of the wires that 
isa are connected with a battery of three or four cells 
A Csing together, and then draw them apart, that is, break the 


Sectional View of Storage circuit, when you will see a small, bright spark. 


Battery Complete 


A-The Positive Plate B-The Negative Plate Fig. 39. How to Make Sparks. 


Fig. 98 How the Storage Battery is Made How to Produce a Succession of Sparks—To 
58 ‘make a lot of sparks in succession, it is only necessary 


of lead with one of the poles of your primary battery, to connect one post of your battery with the tang, or 
and then close the circuit by holding the other wire of handle end, of a medium cut file, and draw the free 
the battery on the other strip of lead. You need only end of the other wire, which leads to the other post of 
to keep the circuit closed for half a minute, when the battery, across the teeth of it, when you will see 
‘enough energy will be stored up to ring an electric a succession of brilliant little sparks as the circuit is 
bell or to light up a two-volt lamp. made and broken. How to do it is shown in Fig. 39. 

The Commercial Storage Battery—Different How to “Taste” Electricity—While electricity 
from a primary battery, a storage battery delivers a itself has no taste, when you touch the ends of the 
large and constant current as long as the charge lasts, wires from your battery to your tongue, you will 
and for this reason the latter is used where it is not sense a taste that is quite sour. “This is the result of 
practicable to use the former, and where engines and a chemical action set up by the current in your mouth, 
dynamos cannot be installed as, for instance, on As a battery develops only a few volts, you can safely 
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perform the experiment, as you cannot possibly get a 
shock, 


Fig. 40. Galvani'’s Frog’s Legs Experiment. 
Galvani’s Frog’s Legs Experiment —It was a pair 
of frog’s legs that led to the discovery of the electric 
current and the invention of the electric battery, as I 
explained in the foregoing chapter, and here is a slight 
modification of the original experiment that you can 


do. Get a pal of fresh frog's legs, akin them, and 
then touch the nerves of them at the points shown in 
Fig. 4o with the ends of the wires from your battery, 
when they will give a convulsive 7 

A Miniature Electric Light Plant —Buy a little 
two-volt electric lamp of the kind used for flash-lights, 
and also a socket to fit it. Screw the lamp into the 
socket and then connect a wire to each of the screws 
of the latter and lead them over and fasten them to the 
posts of your battery, when the current will heat the 
filament of the lamp to brillianey. 

‘A cell of any kind develops about one and a half 
volts, so you must never use more than two cells to 
light up a ¢vo-volt lamp, or it will burn it out. Fur- 


Fig. 41. A Miniature Electric Light Plant. 
ther, do not keep the lamp lit up too long at a time, 
for if you do, it will quickly run down your battery. 
‘To tum off the current, you need only unscrew the 
lamp a little in its socket, and when you want to light 
the lamp again, screw it down a little. ‘The way the 
amp and battery are connected up is shown in Fig. 41 

‘To Dim the Light With a Water Resistance —In 
its simplest form, a water resistance consists of two 
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electrodes of like materials, such as zine, copper or 
carbon, immersed in a slightly alkaline solution. It is 
used to regulate the amount of current that is flowing 


from a battery or other‘generator. ‘To make a water 
resistance, put a teaspoonful of common table salt into 
a tumbler of warm water, and stir it with a stick, or a 
glass rod, until it is dissolved. 

Now cut out a strip of heavy pasteboard, so that it 
is two inches wide and three and one-half or four 
inches long, and make two holes in it one and one- 
half inches apart, which are just large enough so that 
a pair of carbons, about three inches long, (electric 
light carbons will do) will slide through them. ‘Twist 
a piece of bare copper wire around one end of each 
carbon, and connect one of them to one post of your 
battery; connect the other one with one of the screws 
of the lamp, and the other screw of the latter with the 
other post of the battery, as shown in Fig. 42. 


Carbons 


Fig. 42 A Water Resistance Dimmer, 


Now, by either raising or lowering the carbons so 
that a smaller or a larger amount of surface remains 
in the solution, or by changing the distance between 
the carbons, the resistance of the circuit will be varied 
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accordingly. It follows, then, that by raising the 
carbons, the light will be dimmed, and by further im- 
mersing them in the solution, the light will grow 
brighter. 

How to Make a Flashlight Telegraph—With 
this little apparatus, you can either signal at night over 
quite a distance, or you can telegraph, provided you 
know the Morse Code. All that you require besides 
the electric lamp and a couple of dry cells, is a strap- 
key, as it is called, and this you can easily make. 

Get a piece of wood half an inch thick, two and one- 
quarter inches wide, and three and one-half inches 
long, and bore four one-cighth inch holes in it. Now 
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cut a strip of tin, or, better, a strip of spring brass, 
three-eighths of an inch wide, and two and three- 
quarters inches long, and drill, or punch, a hole in each 
end. Bind it up and over at one end about three- 
cighths of an inch, and screw a knob—the head of a 
clothes-pin will do—to the opposite end. 


ae 
A.tow the Keyis Made 
43. A Flash-Light Telegraph. 


Fasten the bent end of the strip down to the board 
with a machine screw and nut, and directly under the 
screw that holds the knob to the free end, which should 


come over the hole, put in another machine screw for 
the fixed contact point. Next, screw two binding 
posts to one side of the board and connect the fixed 
contact screw to one of them, and the fixed end of the 
lever to the other one, all of which is shown at 1 in 
Fig. 43. Finally, connect the lamp, the key and the 
battery together, as shown at B, and you are ready to 
signal of to telegraph. 

Now, when you and your pal want to signal each 
other, let one flash mean ‘* No,” two flashes mean ‘I 
don't understand,” and three flashes mean “ Yes." 
‘To telegraph, you and your pal must learn the Morse 


B.How the Partsare Connected 


Code, which is given in the chapter on The Tele- wi 


graph and Telephone, or, better, the International 
Morse Code, or General Service Code, as it is usually 
called, which is given in the chapter on Wireless Teleg- 
raphy and Telephony, as this is the code of dots and 
dashes that is now in use all over the world by wireless 
‘operators, and when you learn this you will be able to 
send and receive wireless messages as well. 


CopperSulphate 
Solution 
Fig. a4. Electroplating With Copper. 
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How to Electroplate With Copper.—This is 2 
simple experiment that shows how one metal may be 


deposited on another by electricity, or electroplating, 
asiitis called for short. Put a tablespoonful of copper 
sulphate into a tumbler of warm rain water and stir it 
until it is thoroughly dissolved; now place the ends of 
the wires from your battery across the top of the 
tumbler, as shown in Fig. 44. 

‘This done, take a silver coin, or any other small 
iver or brass object, and boil it in vinegar until the 
dirt and grease have been removed from its surface, 
Next, rinse it in water and bend a thin copper wire 
around it and hook it on to one of the battery 
wires, ‘Take a copper cent, or a small piece of pure 
copper, and cut the grease off of it, and hang this on 
the other battery wire, 

Tt will not be long before you will sce that the silver 
coin, or object, is taking on a dull reddish color, and 
this is the copper that is being deposited on it. ‘The 
longer you leave it in the plating bath, as the solution 
of copper sulphate is called, the thicker will be the 
deposit of copper on it. To give the film of copper a 
polish, rub it with an ordinary pencil eraser. 

How to Decompose Water.—Water is formed of 
two gases, which are hydrogen and oxygen, chemically 
combined, in the proportion of one part of the former 
to two parts of the latter by volume, that is, by bulk 
Here is an experiment that you can make to prove it. 
Fill a tumbler with water, and then put a few drops 
of sulphuric acid into it, for ordinary water will not 
conduct an electric current well, but acidulated water 
‘Take two pieces of carbon rod, about one-quar- 
ter inch in diameter and one inch Tong, and twist the 
end of a one-foot length of copper wire around the 


Fig. 45. The Electrolysis of Water, 


THE SURVIVOR Vol. 3 


end of each one, and set them in the water, as shown 
in Fig. 45. 

The next step is to fill two test-tubes with acidulated 
water from the tumbler, and then invert them, that is, 
tum them upside down, in the tumbler of water over 
the carbon electrodes. Instantly, you will see that the 
water in the upper ends of the tubes is falling and, 
further, that it falls twice as fast in one tube as it 
does in the other. ‘The water falls in the tubes because 
the gases formed by its decomposition rise in them 
and so displace the water; and the water falls twice as 
fast in one tube as in the other, because there is twice 
as much hydrogen as there is oxygen in the water. 

‘You cannot see either of these gases, since they are 
both colorless, but you can easily prove that they are 
in the test-tubes, and, moreover, that one of them is 
hydrogen and the other Is oxygen. ‘Todo this, frst 


remove the tube that contains the least water and, 
hence, the most gas—which is the hydrogen tube, and 
keep the closed end up. Now hold a lighted match to 
the mouth of it, when the gas will explode with a sharp 
crack, and this proves it is hydrogen gas. 

Finally, remove the other tube and keep the closed 
end up, as before; light a match, and when it gets to 
burning well, blow the flame out, but keep it kindled; 
now insert it into the tube, when it will instantly burst 
ut into a flame again, and this proves that the gas in 
the tube is oxygen, for it supports combustion. 
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v 
MAGNETISM AND MAGNETS 


Natural and Artificial Magnets—There is a 
country in far-off Asia called Magnesia, and it was 
there that a strange kind of iron ore, known as lode- 
stone, was first found. Now, the ancients discovered 
that this kind of iron ore had the peculiar property of 
attracting particles of iron to it, and since it came 
from Magnesia, it was called a magnet. ‘Then, when 
steel was invented, it was found that by rubbing it with 
a piece of lodestone, or magnet, it would not only 
become magnetic, but remain so for a long time. 

Kinds of Magnets.—There are two chief kinds of 
magnets, and these are (1) permanent magnets, and 
(2) electro-magnets. Just now, we are only con- 
cerned with permanent magnets, and of these there are 
two kinds, which named are (a) natural magnets and 
(b) artificial magnets. Iron ore, or lodestone, when 
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it is mined, forms natural magnets, and steel which 
has been made magnetic, either by contact with another 
magnet or by an electric current, forms artificial 
magnets. 

When ordinary soft iron is magnetized, it loses its 
magnetic properties as soon as the magnetizing in- 
fiuence is removed, but when steel is magnetized, it 
retains its magnetic properties for an indefinite length 
of time. Steel magnets, or permanent magnets, 23 


they are called, are made in different shapes, but the 
two most common ones are (1) the bar magnet, as 
shown at A in Fig. 46, and (2) the horseshoe magnet, 
shown at B. A horseshoe magnet is really a bar mag- 
net bent in the middle so that its ends come closely 
together. South Pole 


North 
A.ABar MagnesssDeo Pole 
North Pole 
Soft ron Armature 
or Keeper 
‘South Pole 


Fig. 46, Kinds of Permanent Magnets, 

‘The Poles of a Magnet—The first experiments 
ever made with a magnet, of which we have a record, 
were those of Dr. Gilbert, of Colchester, England, in 
about the year of 1600, and he published an account 
of them. It was he who found that the ends of a 
magnet had the greatest strength, and these he called 
the poles, while the middle, which had the least 
strength, he called the neutral point. You can easily 
prove this to your own satisfaction by laying a bar 
magnet on some iron filings, and then lifting it up, as 
shown at A in Fig. 47. 

Magnetic Lines of Force.—Take, now, a sheet 


of thin cardboard, or glass, and hold your magnet 
15 


A.The Poles of 
a Magnet 


B.Magnetic Lines 
of Force 


a 
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C.Magnetic Lines of 
Force in and around 
Bar Magnet. 


Fig. 47. ‘The Action of a Bar Magnet. 
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under and against it; then sprinkle, or better sift, some 
fine iron filings on top of the card or glass, and at the 
same time tap the edge of it with a lead pencil, when 
the filings will arrange themselves in curved lines, as 
pictured at B, and these show how the magnetic force 
joins the two poles together. 

‘These lines of force, when taken together, are called 
the field of force, or just the magnetic field. ‘The 
lines of force flow through the bar from the end which 
is called the south pole, to the other end, which is 

Magnetic 
North Pole 


Fig. 48 The Earth is a Big Magnet 

known as the north pole, and from the latter they flow 

back to the south pole again outside the magnet, as 

shown at C, thus completing the magnetic circuit. 
‘The Earth Is a Magnet—The earth is a huge 

Magnet, and the lines of force flow through it from 


the south pole to the north pole, and from the latter 
they flow back to the south pole outside of it, just as 
they do in the case of an ordinary magnet. ‘The mag- 
netic north pole of the earth is not at its geographical 
north pole, however, but is at a point in North 
America, close to where Latitude 70° North crosses 
Longitude 100° West, as pictured in Fig. 48. 

The Magnetic Compass.—Since the earth is 


1189 


AMATEUR ELECTRICIAN 


magnetic, it makes it possible to find its magnetic 
north pole by means of a compass. This instrument, 
in its simplest form, consists of a very small steel bar 
that has been magnetized and is pivoted or otherwise 
supported, so that it can swing round freely. 

‘Thus, if you will tie a fine thread around the middle 
of a bar magnet and hold it, as shown at A in Fig. 49, 
you will find that it will turn round, so that one end 
is pointing north and the other end will of course point 
south. ‘The end of the magnetized bar that points 
north is its south pole, but it is usually, though 
wrongly, called the north pole, because it points to the 
north pole. ‘The reason it points to the north and 
south poles of the earth is because the magnetic lines 
of force that flow between these poles are strong 
‘enough to attract and to hold it, just as a steel magnet 
does. 

How to Make a Magnetic Compass.—You can 
easily make a compass by drawing the head end of 
a sewing needle on the north pole of a bar, or horse- 
shoe, magnet, and the pointed end on the south pole of 
the latter. ‘This done, run the needle through a small 
cork and place it in a tumbler of water, as shown at B, 
when you will have a very good compass, 


AcAMagnetActs B-A Simple Mag- 
‘23. aCompass netic Compass 
Magnetized Spring 


aa 
aa. 
C:A Better Compass D-AReal Compass 
Fig. 49. Kinds of Compasses, 


‘To make a better compass, get a stec! watch spring, 
about one and one-half inches long, and make a dent 
in the middle of it with a center purich. ‘Then mag- 
netize it by rubbing it on the poles of a permanent 
magnet, or, better, by clectro-magnetic induction, 
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which I shall describe presently. Now stick a sewing 
needle into a cork, and place the compass needle on its 
point, as at C; or you can buy a sensitive compass 
(See D), which you can carry around with you, for as 
little as twenty-five cents. 

How to Use a Magnetic Compass—When you 
buy a compass, it will have a card mounted under it 
that is marked N, E, $ and W, (north, east, south and 
west), and these are called the cardinal points. Half- 
way between it will be marked NE, SE, SW and NW 
(north-east, south-east, south-west and north-west). 
Your compass needle will, of course, tell you which 
direction north and south is, and to find all the other 
directions, you need only to turn your compass around 
until the letter N (north) comes directly under the 
point of your compass needle, as at D, when the other 
letters will then point to the other directions. 

‘The Laws of Magnetism.—Just as like electrified 
bodies repel each other, and unlike electrified bodies 
attract each other, 50, also, do like magnetic poles repel 
each other and unlike magnetic poles attract each 
other, To prove these laws, take two bar magnets 
and suspend them by threads, so that they can swing 
freely round their short axes. 

Now bring both north poles close together, and you 
will see that they will repel each other. Next, bring 
both south poles close together, and you will see that 
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they likewise repel each other. Finally, bring the 
north pole of one bar magnet close to the south pole 
of the other one, when you will see that they attract 
each other, 

What Magnetic Induction Is.—Also, just as one 
lectrified body acts on and electrifies another body 
without their being in actual contact, so one magnetic 
body will act on and magnetize another magnetic body 
without their coming into actual contact. Where such 
magnetic action takes place between two bodies, 
which are separated from each other a little, it is 


par 
fagnet 
Nail 


Brad 
Wl 


Fig, 50. ‘Magnetism by Induction. 
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called magnetic induction. 

It is by induction that the magnetic lines of force 
of the earth affect the compass needle, and vou can 
easily show it by holding the pole of a bar magnet 
close to the end of a nail, when the latter will become 
‘magnetic and support a brad that you place on its end, 
asin Fig. 50. 

Electro-Magnetic Induction.—While magnetism 
and electricity are not at all alike, still they are linked 
together very closely, and when you have one of them 
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in action, the other one is bound to be present, and, 
moreover, you can change magnetic energy into 
electric energy, and the other way about, with the 
greatest freedom. This is because a line of magnetic 
force sets up little closed circles of electricity around 
itself, and an electric current sets up little closed circles 
‘of magnetism around itself, ‘This means that a line 
of magnetic force is constantly changing a part of its 
‘energy into clectricity, and an electric current is con- 
stantly changing a part of its energy into magnetism. 

‘The Electro-Magnetic Field—Where a current 
of electricity flows through a single wire, the amount 
of it that is changed into magnetism is very small, but 
if you wind quite a length of it into a coil, so that the 
turns are close together, the magnetic lines of force 
are concentrated, and this, naturally, gives a much 
stronger magnetic field. Further, the magnetic field 
is stronger inside the coil than it is outside of it, for 
the reason that the lines of force are closer to each 
other inside of it, since they spread out into the air 
on the outside of it. 

The Jumping Spring —This is a very simple little 
piece of apparatus that works by electro-magnetic in- 
duction. Tt is quite wonderful, in that it makes and 
bbreaks an electric circuit automatically, and you 
should, therefore, make one, for you will find it use- 
ful in a large number of experiments. 

‘To make the jumping spring, get a piece of No. 16 
bare copper wire, about six feet long, and wind it 
around a broomstick into a coil of about twenty turns, 
Cut out a block of hard wood one inch thick and three 
inches on the sides, and bore a hole half-way through 


Win’ the comer. Mike 2 suppoct ota plan of ait 
‘wire one-eighth inch thick, and nine inches long; bend 
‘one end over about two inches, and set the other end 
in a hole near one edge of the block. 

Screw two binding posts near the other edge, then 
‘connect one of them with the support, and lead a wire 
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from the other one over to and into the hole, all of 
which is shown in Fig. 51. ‘This done, pour enough 


Fig. 51, The Jumping Spring. 


‘mercury into the hole, or well, to half fil it, and adjust 
the spring so that its lower end just makes contact 
with it, 

‘You are ready now to connect one of the binding 
posts of the jumping spring with one of the posts of 
the battery, and the other post of the spring with the 
other post of the battery. ‘The instant this is done, the 
spring will contract, and this will pull the end that 
makes contact with the mercury up and out of it, when 
the circuit will be broken. ‘Then the spring will expand 
to its normal length, when it will again make contact 
with the mercury, and the cycle of operations will be 
repedted. It is the magnetic attraction between the 
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turns of wire that is set up by the electric current 
which causes the spring to contract, and when the 
current is cut off, gravity pulls it down to its normal 
length. 

‘To Demonstrate the Inductive Effect—You can 
demonstrate the magnetic effect that is produced by the 
electric current when it flows through the turns of the 
jumping spring, by simply holding your compass close 
to the turns of wire, as the spring makes and breaks the 
circuit. Every time the current flows through the 
spring, the needle will be attracted to it, and every 
time the current is broken, the needle 


Fig, 52, A Shocking Experiment. 
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its original position. 

A Shocking Experiment—Get two carbon rods 
—electric light carbons are good—and connect one of 
them to one of the binding posts of the jumping spring, 
and the other to the other binding post of it, as shown 
in Fig. 52, Let some friend of yours—or better, an 
‘enemy—hold the carbons, and then close the circuit of 
the jumping spring, and he will jump too! 


How to Make a Galvanometer—A galvanom- 
eter is a little instrument, with which you can test 
the strength of batteries. To make one, cut out a 
strip of heavy cardboard one inch wide and seven 
inches long; bend it into a rectangular shape, as 

. 53, and glue the ends fast. Now 
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Complete 
Fig. 2 How to Make a Galvanometer, 


wind enough turns of No. 20 or 22 cotton-covered 
magnet wire’ on the form lengthwise (See B), to 
make a layer three-quarters of an inch wide, and then 
brush it over with some shellac varnish, or melted 
paraffine. When this is dry, wind on another layer of 
wire, and then twist the ends together and give this 
layer 2 coat of shellac varnish, or paraffine, Now 
place your compass inside or outside of the coil of 
wire, when the galvanometer is ready to use. 


‘ Magnet seire is a pure copper wire that is used for making 
msmete 


To test a cell or a battery to see whether it is de- 
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livering current, set the galvanometer on a table, so 
that the turns of wire point north and south when the 
needle, since it also points north and south, will set 
parallel to them. ‘This done, connect one of the bind- 
ing posts of the battery with one of the posts of the 
galvanometer, and connect another length of wire to 
the other post of the battery. 

Now touch the end of this wire to the free binding 


THE SURVIVOR Vol. 3 


post of the galvanometer, when the compass needle 
will swing one way or the other, depending on the 
direction the current is flowing through the turns of 
wire. If you will make contact with the free end of 
the wire and the post of the galvanometer at timed 
intervals, the magnetic needle will spin around at a 
great rate, and you will have a little demonstration of 
an electric motor. 

How to Make an Electro-Magnet—You can 
make an electro-magnet in any one of several ways, 
and here are three of them: (1) ‘The easiest and cheap- 
‘est way is to get a staple, file off the pointed ends and 
then wind the legs full of No. 18 or 20 cotton covered 
magnet wire. ‘There is a little trick in winding the 
magnet, and that is, when you have got one of them 
wound, you must bring the wire across to and begin 
winding it on the other leg in the opposite direction, 
as shown at A in Fig. 54. When you have wound 
three or four layers of wire on each leg, your magnet 
is ready for use. 

(2) Another way is to have a blacksmith bend a 
piece of iron rod one-quarter or three-cighths of an 
inch in diameter, so that a U will be formed, which 
will be one and one-quarter inches between the centers 


A. An Electromagnet 
Made of a Staple 


2 
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Machine Screws 
Fig. 54. Some Easily Made Eleetro-Magnet Cores, 
87 
of the poles, and two and three-quarters inches long 
from the ends of the poles to the bottom, as shown at 
B. Now wind four or more layers of No. 18 or 20 
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double cotton covered magnet wire on each leg, in the 
same way as described above, and then coat them with 
paraffine, or, better, give each layer a coat of shellac 
varnish, as you get them on. 

(8) A third and still better way to make an electro- 
magnet is to use a couple of machine screws, or bolts, 
if you want a large one, for the cores, as the legs are 
called, and a piece of flat, soft iron bar for the yoke, 
as that part of an electro-magnet is called which holds 
the two legs together. For a small electro-magnet 
suitable for making an electric bell, an annunciator, or 
a telegraph instrument, get two machine screws one- 
quarter of an inch in diameter, and one and three- 
‘quarters inches long, with nuts to fit them. Make the 
yoke of a piece of soft iron one-eighth inch thick, one- 
half inch wide, and one and three-quarters inches long. 
Drill, or have drilled, two quarter-inch holes in the 
yoke, three-quarters of an inch from each other, for 
the screws to pass through, and an eighth of an inch 
hole in the middle to screw it down to whatever you 
want to secure it. 

Now, instead of winding the insulated wire directly 
‘on the screws, you make two spools, and this you do by 
cutting out four disks of heavy pasteboard for the 
cheeks, as the ends of the spools are called; make these 
disks one inch in diameter, and cut a hole in the 
center of each one five-sixteenths of an inch in 
diameter. 

Next, make two stout paper tubes, the diameters of 


which are just large enough so that you can slip them 
over the screws, and have them each one inch long; 
this done, glue the pasteboard disks to the ends of the 
tube, Having made these, give them a couple of coats 
of shellac varnish and let them dry; then wind them 
full of No. 22 or 24 single cotton covered magnet wire, 
and in doing so be careful not to mar the insulation. 
After you have wound the spools full of wire, give 
them another coat of shellac and let them dry 
thoroughly. 

‘To assemble the electro-magnet, begin by slipping 
the screws through the holes in the yoke, and then 
slip the spools of wire over the screws—and be sure 
that their windings are in opposite directions; finally, 
screw on the nuts, when your electro-magnet is com- 
plete and will look like C. All of the electro-magnets 
described above will be greatly improved, if you will 
anneal the cores first. ‘This you can do by heating 
them in a fire until they are red hot, and then letting 
them cool very slowly in a bed of ashes. 
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How to Make a Sucking Magnet—The right 
name for a sucking magnet is solenoid. It consists 
simply of a spool of wire with a hole, called an air 
core, through it. 

Experiments with a Solenoid —A solenoid is a 
very handy piece of apparatus, as it can be used for a 
number of purposes. Among these are (1) it is an 
easy way to magnetize steel needles, watch springs and 
knife blades, very strongly. All you have to do is to 
drop them into the hole and switch on the current for 
a quarter or half a minute, 

(2) Put one end of a soft, iron rod a little way in 


89 
the hole of the solenoid, and turn on the current, when 


the spool will magnetize it and suck it into it. 

(8) Place a thin sheet of cardboard, or mica, on the 
end of the solenoid over the hole, and sift some iron 
filings on it. ‘Then connect the solenoid with a couple 
of dry cells, when you will find the hole of the solenoid 
is strongly magnetic. 

(4) To make an electro-magnet gun of your sole- 
noid, slip a brass tube into the hole and then lay it 
down with one end on a pencil, as shown in Fig. 55. 


Fig. $5. The Electro-Magnetie Guo. 


Now slip one end of an annealed screw into the lower 
end of the hole, and drop a dried pea into the other 
and upper end of the hole. Connect one of the wires 
of the solenoid with one of the posts of a battery of 
three or four cells. Now touch the other wire of the 
solenoid to the other post of the battery, when the 
iron screw will be pulled smartly forward, and the pea 
in front of it will be propelled with some little force 
from the mouth of the tube, 
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ELECTRIC BELLS, ANNUNCIATORS AND 
BURGLAR ALARMS 


Wirt a dry cell or two and an electro-magnet, sucht 
as I have described in the foregoing chapter, you can 
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make not only many pleasing experiments but several 
useful pieces of apparatus, and among these are electric 
bells, annunciators, and burglar alarms. You can, of 
course, buy any of these devices all ready to install, 
but there is a lot of satisfaction to be got out of making 
‘them with your own hands, beside the working knowl- 
‘edge that will accrue to you from doing so. 

How to Make an Electric Bell—An electric bell 
consists of (1) an electro-magnet, (2) a bell, or gong, 
as it is called, (3) a flat vibrating spring, to which 
there is riveted (4) a contact spring; on one end of the 
vibrating spring there is fixed (5) a soft iron armature, 
and to the end of this is secured (6) a wire with a 
metal ball, or hammer, and, finally, there is (7) an 
adjustable screw contact point. 

‘To assemble the bell, get a board about three inches 
wide and five and one-half inches long, and on this 
mount your electro-magnet. Get a strip of spring 
brass three-eighths of an inch wide and two and one- 
half inches long, and drill a hole through both ends, 
Drill another one inch from one end, and still another 
three-quarters of an inch from the other end, as shown. 
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at A in Fig. 56. Next, drill a hole in a piece of spring 
brass, as shown at B, and also drill two holes in a 
piece of soft iron three-thirty-seconds of an inch thick, 
three-eighths of an inch wide, and one and one-eighth 
inches long, (See C) and rivet these and the brass 
spring together. 

‘This done, solder a piece of brass rod one-quarter of 
‘an inch in diameter and three-eighths of an inch long, 
eos 

of 


Armature 


poo ee 
D.The Vibrating Element. Complete 
Fig. s6. The Parts of an Hlectic Bell 


Hammer 


to one end of a stiff brass wire one and three-cighths 
inches long, and solder the other end of this to the end 
of the brass spring on which the armature is riveted, as 
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shown at D; screw the end of this to the end of a 
block of wood, so that the armature will be parallel 
with and about one-eighth inch from the ends of the 
magnet. ‘Then mount the gong on the board, so that 


the hammer will come within one-sixteenth inch of it. 
95 
Next, and last, make the adjusting serew contact, 


and this consists of two parts, namely, the support and 
the screw. ‘To make the support, get a piece of brass 
‘one-sixteenth or three-thirty-seconds of an inch thick, 
‘one-half an inch wide, and one inch long, and drill a 
hole in each end of it, as shown at E; tap out the hole 
marked A, so that a 6-82 machine serew will fi 
then sharpen a 6-32 screw, screw it in and put a nut 
on it. Now screw the support in a vise and bend it 
over, as at F; this done, screw it to the base one- 


Fig. 57. The Electric Bell Complete. 


quarter inch from the brass spring of the vibrator, and 
adjust the screw until the point of it just makes con- 
tact with the surface of the spring. Then mount two 
ding posts on the base, and you are ready to wire 
up the bell 

‘To do this, begin by connecting the right hand post 
with one of the ends of the coil of the electro-magnet, 
and the other end of this with the fixed end of the 
vibrator spring, and then connect the adjusting screw 
standard to the other binding post all of which is 


shown in Fig. 57. To ring the bell you have, of 
course, to connect it with a battery, and if you want 
to use it as a door-bell or a call-bell, you must connect 
it with a push button, which is a simple spring contact. 

How an Electric Bell Works.—When you push 
the button, the spring to which it is fastened makes 
contact with another piece of metal, and this closes 
‘the circuit; the current from the battery then flows 
through the coils of the electro-magnet and so ener- 
izes it. 

‘The instant the cores are magnetized, the poles pull 
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Fig. An Electric Bell Outfit Ready to Put Up. 
the armature toward them, when the hammer strikes 
the gong; at the same time the contact between the 
point of the adjusting screw and the spring is broken, 
and, in consequence, the current stops flowing and the 


electro-magnet is de-energized. ‘The armature then 
97 
ies back by virtue of its own spring and contact is 


again made with the adjusting screw point, when the 
circuit is once more completed, In this way, the cycle 
of operations is constantly repeated as long as the push 
button makes contact. 

To get the best results, you must have the armature 
exactly the right distance from the poles of the magnet, 
and you can get it so by a little experimenting. ‘The 
pressure of the adjusting screw on the spring must also 
be just right, and this critical point you can find by 
trying it out. You can buy an electric bell ready 
for use for a dollar, or less, while a push button costs 
from ten cents on up, according to the finish, An 
clectric bell outfit is shown in Fig. 58. 

How to Wire Up Two or More Electric Bells — 
Where two, or more, electric bells are to be connected 
with one, or more push buttons, you must wire them 
up in parallel, as shown in Fig. 59. ‘This way of con- 


Fig. so. Electric Bells and Push Buttons Connected in Parallel. 


necting them up not only saves wire and the work of 
wiring, but a single battery can be used to ring as 
many bells as you like, depending upon the size or 
capacity of the battery used. 


3 


How to Make an Annunciator—An annunciator 
is an apparatus consisting of two or more numbers, oF 
names, either or any one of which can be dropped from 
‘a concealed position into one where it can be seen when 
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a distant button is pushed. Tt is used in homes, hotels 
and elevators, to indicate to the one in charge which 
room or which floor the call is made from. Usually, 
an electric bell is connected with and forms a part of 
the annunciator, so that when a number, or a name, 
visibly indicated, the attention of the one in charge 
audibly called to it. 

‘The annunciator which I shall tell you how to make, 
is the regulation gravity drop type. That is, an elec- 
tro-magnet releases a lever which carries the number, 
and it falls by its own weight from a concealed to a 
visible position, When this takes place, it must again 
be set by pushing up the lever by hand, when it will 
catch on the trigger armature, I will tell you how to 
make one drop, as each separate electro-magnetic de- 
vice is called, and then you can make as many of them 
as you want to, and mount them all in one housing. 

Begin by making an electro-magnet, as T have ex- 
plained in a previous chapter, but in this ease you only 
need one core and one spool. Get a screw one-quarter 
inch in diameter and one and one-half inches long, and 
wind the spool full of No, 20 or 22, enamelled or cot- 
ton covered magnet wire. For the support, which is 
shown at A in Fig. 60, get a strip of brass one-six- 
teenth inch thick, three-eighths of an inch wide, and 
three and one-half inches long, and saw, or file, out 
the ends three-sixteenths of an inch deep. Also drill 
the holes, as shown at 4, and in the cross-sectional 
drawing at D. 

‘The next thing to do is to make the iron armature, 
and this consists of a strip of iron one-sixteenth inch 


thick, one-quarter inch wide, and two and one-quarter 
99 Magnet Bend 
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Fig. a. Parts of an Anwancistor. 
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inches long, as shown at B. Drill a hole through it, 
rivet a piece of one-cighth inch thick iron to one end 
for the weight, solder a piece of wire to the other end 
(See B), and bend it to the shape shown at D. Now 
make the drop lever of a strip of brass one-sixteenth 
ch thick, one-quarter inch wide, and three and one- 
eighth inches long; drill a hole through it at one end, 
and fasten a one inch piece of cardboard to the other 
end, on which is printed the number, or name, you 
want, as shown at C, and bend it as shown at D. 

‘You are now ready to assemble the drop, and this 
you do by putting the screw of the magnet core 
through the hole in the support, and slip a thick iron 
washer over it. ‘Then slip the spool of wire over the 
core and secure it there with a nut. ‘This done, pivot 
the armature lever to the top end of the brass support 
and pivot the drop lever to the lower end of the sup- 
port, so that the wire trigger of the armature will pass 
through the slot, as at D. 


Fig. 6, A Four Drop Annunciator. 
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Finally, bend the wire on the end of the armature, 
so that when you raise the drop lever it will catch and 
stay in place, but when you push the armature lever 
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toward the pole of the magnet it will fall to the posi- 
tion shown by the dotted lines at D. When you have 
made as many of these drops as you need, screw them 
to the back of a wooden case, in the front of which is 
a sheet of glass. ‘The upper part of this must be 
painted black, so that when the number is up it will be 
hidden, A four-number annuneiator is shown in 
Fig. 61. 

How to Connect Up the Annunciator.—For an 
annunciator with two or more drops, and with as many 
push buttons, and to have a bell ring at the same time 
they operate, you must connect them up, as shown in 
the wiring diagram in Fig. 62, Button A rings bell 
only; button B rings bell and drops call No, 1; button 
C rrings bell and drops call No. 2 


Anounciator: Drops 


ceil 
Fig. 62. How an Annunciator is Wired Up. 

How to Rig Up a Simple Burglar Alarm—A 
simple burglar alarm is easy to make and install, and 
likewise not very dificult for a burglar to circumvent, 

Py 


but it will serve very well under certain conditions, 
For this alarm all you need is an electric bell, a dry 
cell or two, and a couple of strips of spring brass for 


the contacts, as shown at 4 in Fig. 63. 
‘Serew on¢ of the contacts to the inside of the frame 


of the window and the other one to the window-sash, 
as shown at B. ‘Then connect the bell and the battery, 
and your alarm is set. Now, when the burglar 
mies the window and begins to raise it, the strips of 
brass will make contact with each other and the bell 
will ring, 

If itis a door you want to protect, then screw one of 
the contacts to the upper part of the frame of the 
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FastentoLower Sash 
or Frame of Door 
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Az SpringContacts 8° Wiring Diagram 

Fig. 63. A Simple Burglar or Door Alarm, 
door and the other contact to the top of the door, 
Now, asthe door is opened the strips of brass malee 
contact and the bell rings. When this happens you 
can do one of three things, to wit, (1) shoot ‘the 
burglar, (2) ‘phone for the police, or (3) hide under 
the bed. 

How to Rig Up a Better Burglar Alarm.—It is 
better to buy a burglar alarm trap, as this particular 
little piece of apparatus is called, than it is to make it, 
unless you are something of a mechanic, for if it is 
not carefully made it will not work well, and a burglar 
alarm that won't work when it ought to is worse than 
none at all. 

‘The burglar alarm trap which is shown at 4 in Fig. 
64, costs only about $1.50, but you will need one for 


A: The Mechanism 
of the Trap 


B, How the Trap is 
Connected Up 
Fig. 64. The Burglar Alarm ‘Trap. 


It con- 


each door and window you want to protect. 
sists of a fixed pair of contact points screwed to a 
base and a contact lever, which is pivoted to the latter. 
Now, when the lever is pulled either way, the free 
end of it makes contact with the fixed points. A spiral 
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spring is secured to the lower end of the contact lever, 

while a thread is to the extreme lower end of it. 

‘To install the trap, you screw it close to the window 
‘or door you want to protect and fasten the free end 
of the thread to a window-shade or window-sash, to 
the transom, or a door, or stretch it across a room, or a 
hall, Now if Mr. Burglar should do anything that 
interferes with the tension of the thread, it will either 
pull the lever into contact or else make the spring pull 
it into contact, and so close the circuit, when the bell 
il ring. It is obvious that the trap will also serve 
as a very efficient fire alarm if the heat becomes great 
enough to set fire to the thread, ‘The way it is con- 
nected to the battery and bell is shown at B. 

How to Install an Open Circuit Burglar Alarm. 
—The first thing a burglar does when he finds an 
alarm has been put in is to cut the wires, if he can 
possibly do so when, of course, the circuit is broken 
and the system is put out of commission. Now, sup- 
pose you have a garage some distance from your 
house, that you want to protect and there is no one 
sleeping in it; the thing to do then is to install an 
open circuit alarm, 

To do this, you run a pair of wires from the house 
to the garage first, and you don't care if the burglar 
knows it. ‘Then you put a pair of spring contacts on 
the door, like those described for a simple burglar 
alarm, so that when the latter is opened ever so little 
the contacts will break apart; likewise fit the windows 
with contacts, so that if any one of them is opened 
they will also break the circuit. 


‘Now connect one of the ends of the line wire with 
105 
‘one of the first pairs of contacts, and connect the other 


of this first pair to one of the second pair, and so on, 
until all of the pairs of contact points are connected 
in series, as shown in the diagram, Fig. 65. Connect 


tee, (one Pom 
es mo 
Relay ¢ asa Cacpaetas 
ainat 
DryCell 


GeawityCells 
Fig. 65, An Open Circuit Burglar Alarm. 

the last contact of the last pair with one of the posts 

of a battery of two gravity cells, such as are used for 

telegraph work, for a current must flow through the 


1197 


AMATEUR ELECTRICIAN 
circuit all of the time and, hence, any other kind of a 
battery would soon run down; then connect the other 
post of the battery with the end of the other live wire. 
‘This is all of the equipment that is needed in the 
garage. 

‘The apparatus required for the house consists of an 
electric bell, a pony relay, which you will find de- 
scribed in the next chapter, and a dry cell or two. 
Set these in any convenient place and connect the 
terminal wires of the electro-magnet of the relay with 
the ends of the live wires, that is, the wires which 
run to the garage. ‘Then connect one of the contact 
points of the relay with one of the posts of the bell, 
the other post of the bell with one of the posts of the 
battery, and the other post of the battery with the 
contact point of the relay. (See Fig. 65.) 
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How the Open Circuit Burglar Alarm Works — 
It must be clear now that as long as the entire line 
ircuit is intact, that is, not broken at any point, the 
current from the gravity battery in the garage w 
constantly flow through the door and window contacts 
through the coils of the electro-magnet of the relay 


keeps the clectro-magnet of the latter energized 
all of the time, and this, in turn, attracts the armature 
to it and holds the contact points apart. As the latter 
are included in the bell eircuit—in the same way as the 
push button is—the bell circuit is open. But the mo- 
ment that the garage door or a window is opened, or 
the burglar cuts the live wires, the current from the 
gravity battery ceases to flow and the electro-magnet 
of the relay is de-energized, when the retractile spring 
of the relay armature pulls the latter back and the 


points make contact. ‘This closes the local circuit, 
when the current from the dry cell rings the bell. 
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‘THE TELEGRAPH AND TELEPHONE 


‘The Morse Telegraph.—The Morse telegraph, 
which is the ordinary wire telegraph now in use, is s0 
called because it was invented, in 1842, by Samuel F. 
B. Morse. After having made an electric bell, you 
will have no trouble in making a Morse telegraph set, 
that is, a telegraph set in which the sending apparatus 
is connected with a wire to the reéeiving apparatus. 
In its simplest form a Morse telegraph set consists of 
(2) a ey for breaking up the current into dots and 
dashes, (2) a battery for generating the electric cur- 
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rent, and (8) a sounder for audibly indicating the dots 
and dashes. 

How to Make a Simple Telegraph Set—For 
merely demonstrating the principles of the Morse tele- 
‘graph, you can make and use the key described in 
Chapter IV under the caption of “How to Make a 
Flash-light Telegraph.” For the battery you can use 
‘a couple of dry cells, and the sounder you can make 
as follows: 

Get a piece of wood for the base one-half inch 
thick, two and one-half inches wide, and three and 
three-quarters inches long, and bore six one-eighth inch 
holes through it and two three-cighths of an inch 
holes half-way through it, as shown at A in Fig. 66. 
Next, screw two pieces of hard wood one-half inch 
square and one and one-quarter and one and one-half 
inches in length respectively to the base, as shown at 
B, for the supports. 


B-Cross Section of the 
Sounder 


Fig 6 A Simple Tel Sounder. 
le Telegraph 


In the top of the shorter support put a small 
wood serew, called a stop-screw for the reason that it 
stops the movement of the armature before it makes 
actual contact with the end of the polar projection of 
the electro-magnet. Cut a strip of spring brass three- 
ighths of an inch wide and two and one-half inches 
tong, and rivet, or solder, it to a piece of very soft 
iron one-sixteenth, or three-thirty-seconds of an inch 
thick, three-eighths of an inch wide, and one and one- 
hhalf inches long, to form a T, as shown at C. This 
done, screw the free end of the brass spring down to 
the top of the longer of the wood supports, as shown 
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at B. 

‘The next step is to screw the yoke of the electro- 
magnet ' to the base-board and the purpose of the two 
larger holes AA is to allow the heads of the screws to 
sink below the surface of the base, when the yoke will 
rest firmly on it. Now take a piece of brass about 
oone-sixteenth inch thick, three-ighths of an inch wide, 
and three and one-quarter inches long, and bend it, as. 
shown at B; then screw it down to the base in front 
of the electro-magnet, so that its upper end will rest 
over the middle of the armature. Finally, screw a 
binding post to each comer of the base b8, and con- 
nect the ends of the wire of the electro-magnet to 
them, when your sounder is complete. 


* Directions for making this electro-maguet are explained in 
Chapter V, Paragraph 3. 


How to Connect Up the Instruments. —To wire 
up the key, the battery and the sounder, all you have 
to do is to connect one of the binding posts of the 
key with one of the binding posts of the battery, the 


other binding post of this with one of the posts of the 
sounder, and the other post of this to the remaining 
post of the key, all of which is shown in the witing 
diagram, Fig. 67. 


Fig. 67. How the Key, Sounder and Battery Are Connected Up. 

Now, when you press down on the key, it closes 
the circuit and the current from the battery energizes 
the electro-magnet of the sounder; this pulls down the 
armature, and as the spring, which is fixed to it, strikes 
the stop-screw, it makes a sharp click, When you re- 
lease the pressure on the key, it breaks the circuit and 
the electro-magnet is demagnetized, when, of course, 
the armature flies up by its own elasticity; as it strikes 
the brass stop it makes another sharp click, which is 
different from the sound of the other, and it is the 
time that elapses between these two sounds that en- 
ables an operator to tell whether the received signal 
isa dot or a dash, 

How to Learn to Send and Receive in the Morse 
Code.—If it is your ambition to become a Morse 
telegraph operator—that is, to work for the railroad, 
Postal or Western Union, then you want to learn the 
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regular Morse Code. ‘The letters of the alphabet of 
this code, like modifications of it that have since been 
devised, consist of dots and dashes. 


‘To send a dot, press the Key down until it makes 
contact and quickly let it up again; the result is that 
the spring, or lever, of the sounder makes two clicks 
very close together. To send a dash, hold the key 
down so that it makes and remains in contact three 
times as long as for a dot, while an extra long dash 
is equal in length to seven dots. 


‘Due Morsr ALPHABETIC Cove 


How to Put Up a Regular Wire Telegraph.—By 
a regular wire telegraph set, I mean one that you and 
your pal can send messages with in both directions. 
‘To do this, all you need is (1) a couple of regular 
telegraph keys, (2) one gravity battery, (3) a couple 
of regular sounders, and (4) enough wire to connect 
the stations together. 

‘The Morse Key.—The difference between a 


4 
regular Morse Key and the simple strap key which I 


hhave previously described, is that the former has a 
switch lever on it, so that when you are not sending 
the circuit can be kept closed ; the only time you leave 
the circuit open is when you are sending. ‘The switch 
lever sets on the right hand side of the contact lever, 
where it is within easy reach of your fingers. A 
regular Morse Key is shown at 4 in Fig. 68. 

‘The Gravity Battery.—For a short line one or 
two gravity cells will be enough to work the instru- 
ments. You will remember I told you in Chapter IIT 
that a gravity battery is necessary for working a tele- 
graph line because it is a closed circuit battery, that is, 
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A-ARegularKey BA Regular Sounder 
Fig. 68 A Morse Key and Sounder, 
it keeps in good working order just as long as it is 
generating a current and it gets out of order very 
quickly when the circuit is left open, For this reason, 
it is admirably adapted for telegraph work. It is 
shown in Fig. 32 in Chapter II. 

‘The Sounder.—This piece of apparatus is con- 
structed on the same principle as the simple one de- 
scribed in the beginning of this chapter, but since it is 
for actual use, it is made better and of heavier ma~ 
terials and designed so that the throw of the lever can 
be accurately adjusted. ‘The clectro-magnets of all 


5 
ounders are wound to! about four ohms resistance, 
A regulation Morse sender is shown at B. 

How to Put Up the Line.—Where you and your 
pal are going to have a private wire, that is, one all 
your own, you will, of course, need two sets of instru- 
‘ments, but only one battery, which may be placed at 
cither end of the line. Moreover, you need only one 
wire to connect the instruments together, as you can 
use the earth to complete the return circuit, 

You can use any kind of wire for the line, but regu- 
lar No. 14 galvanized telegraph wire is the strongest 
and cheapest, if you have to buy it, It takes about 
fone hundred pounds of this wire to the mile, and the 
price of it is about ten cents a pound, In stringing 
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Fig. 6. For the Line Wire, 
the wire between the two stations, you must be care- 
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ful that it does not touch trees or other obstacles; and 

to keep it from coming in contact with the ples or 
i 

buildings which support it, you must use either porce- 

lain or glass insulators, as shown at A and B in Fig. 


69. 


‘Where the line is short, you can use small knob 
porcelain insulators, and these can be screwed directly 
to whatever is to support them. Where the line is a 
long one, it must be better insulated, and glass petti- 
coat insulators should be used; these have to be 
serewed to wood brackets, which are, in turn, fastened 
to the poles or other supports. ‘The way the wire is 
secured to the insulators is shown at C. Where the 
ends of wires are to be joined together, they should be 
scraped clean, twisted together, as shown at D, and 
then soldered. 

How to Make the Ground.—It is evident that by 
using the earth instead of another wire to complete 


i 
Key Sounder 


Gravity 
P Battery 


Line Wire 


the circuit, a great saving is effected, not only in cost 
of materials but in work as well. ‘To connect the 
instruments with the earth, you can, if the line is a 
short one, clamp, or solder, the wire to a water or a 
gas pipe, but if the Tine is a long one, it is better to 


ut 
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‘ArA Standard Pony Relay 
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B- Wiring Diagram, Standard 
Pony Relay 


Fig. 71, A Relay doe 5 Bieaias Asem oy Le 6 Line 
use a sheet of zinc or aoe that is buried. in moist 
earth, 

How to Connect Up the Instruments—For a 
short line system, that is, where two keys and two 
sounders and a battery are used, you can connect them. 
together and to the line wire and the grounds, as shown 
jin the diagram, Fig. 70. Since the instruments and 
the battery are connected in series, you can place the 
battery anywhere you want to in the circuit, 

Where a long line system is run, a relay must be 
used, as it is'much more sensitive than a sounder, 
Also, where there are three or more stations on the 
Tine, a relay must be used at every station, A relay 
is an instrument that has an electro-magnet wound 
from fifty to two hundred and fifty ohms resistance; 
it is fitted with a delicately poised armature that works 
against a contact point; it takes a very small current 
to operate the armature, and aé this is worked by the 
‘main line circuit, it opens and closes a second circuit, 
called the locat circuit, in which another battery and 
sounder are connected. A. standard pony relay is 
shown at 4 in Fig. 71, and a wiring diagram of it at B, 
while the way it is connected in the line is shown in 
Fig. 72. 

‘The Bell Telephone.—The Bell telephone, which 
is the ordinary wire telephone, is so called because it 
was invented, in 1876, by Alexander Graham Bell. 
‘The Bell telephone in its simplest form consists of 
two like pieces of apparatus, which we now call tele 
phone receivers. Thus, in the beginning of telephony 
(pronounced tel-ef’-0-ny) the transmitter and the re- 
ceiver was one and the Th ‘instrument, that is to 


ii 
say, you placed one of them to your ear when you 
wanted to hear what the fellow at the other end of 
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the line was saying, and you spoke into another one 
when you wanted him to hear what you had to say. 
& 


Fig. 72, How a Long Line Telegraph Set is Connected Up. 


A ASteel Bar Magnet 
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(AE) Fig. 73. The Parts of a Home-Made Telephone 
Receiver, 


easy and cheap way to make an experimental tele~ 
phone receiver, which you-can also use as a trans- 
mitter. ‘Telephone receivers are so cheap, though, that 


itis hardly worth your wile to make one, except for 
the experience and knowledge you will get out of it, 
in which case proceed as follows: 

Begin by getting a permanent steel bar magnet 
three-eighths of an inch in diameter and six inches 


Later on, when the art of telephony had developed a 

little further, a separate transmitter was invented, 

the original Bell device was used only as a receiver. 
How to Make a Telephone Rectiver—Here is an 


L a 
H The Pasteboard Spoot 
(EH Fig 75 The Pats of a Home-Made Teleone 
long, as shown at 4 in Fig. 73, and an iron diaphragm, 
which is a thin japanned iron disk, two and one-half 
inches in diameter, as at B, a pair of small binding 
posts, and one-half ounce of No. 36, 98 or 40, enam- 
tlled or single silk-covered magnet wire, and these are 
the only materials you have to buy: 
122 
First, make the base of the receiver, which you can 
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easily do by cutting out fourteen disks of one-six- 
teenth inch thick pasteboard, and cut a two and one- 
quarter-inch hole in the center of eight of them; a 
‘one-quarter-inch hole in one of them, and a one-inch 
hole in the remaining five. This done, glue all of the 
disks together, as at C which shows a cross-section of 
them, that is, as if the base were cut right through 
the middle. A top view of the base is shown at D, 
the dotted circle representing the one-inch hole in the 
bottom of it, which cannot, of course, be seen when 
looking at the top. 

Next, make the cap, and this you do by cutting out 
twelve more one-sixteenth-inch thick pasteboard disks. 
Cut a hole in one of them one and one-half inches in 
neter, and cut a hole in each one of eleven of them, 
so that when you glue them together a cone-shaped 
mouthpiece will result, of which the outside and 
largest one is one and one-half inches in diameter, and 
the smallest one is three-eighths of an inch in diameter. 
‘This done, cut a two and one-quarter-inch hole out 
of the twelfth disk and glue this to the bottom of the 
cap, as shown at E, A top view of the cap is shown 
at F 

Now get or make a pasteboard tube one inch in 
diameter and five inches long, and make two paste- 
board disks about one-quarter inch thick, which fit 
snugly into the ends of the tube. Cut a three-eighths 
of an inch hole in the center of hoth disks for the 
magnet to pass through, and all of which is shown at 
G. Glue the disks into the ends of the tube and then 
tue one end of the lattes into the hole in the base. 


‘The next step is to make a pasteboard spool with a 
hollow spindle seven-sixteenths of an inch in diameter, 
and with cheeks one inch in diameter, as shown at H. 
When this is dry, wind it full of the fine wire, then 
slip it over one end of the magnet, so that the end of 
the latter will project above the cheek to within one- 
sixteenth of an inch of the top edge of the base. 

Glue 

Here 


Fig: 74. Cross Section of the Telephone Receiver. 


1202 


AMATEUR ELECTRICIAN 
Now push the magnet through the small hole in 
the base and on through those of the tube. Screw the 
binding posts to the bottom of the base, as shown at 
G, and connect the wires of the magnet coil to them, 
Finally, place the diaphragm on top of the base and 
then glue the cap securely to the latter, when the dia- 
phragm will be held securely in position and your 
telephone is ready for further orders. It is shown in 
‘cross-section in Fig. 74. 

How to Put Up a Simple Telephone Line. 
With a pair of these telephone receivers, or, better, 
with a pair that you buy ready to use (See Fig. 75), 
‘you can put up 2 line over which you can talk both 


ways for half a mile or so, ‘To do this, you must have 
acomplete metallic circuit, that is, a pair of wires, for 
where the earth is used as a return circuit there is so 
much noise, due to currents flowing through the earth, 


it makes it difficult to hear plainly. To get the best 
results use copper wire No. 16 or 18, ‘This should be 
strung on porcelain or glass insulators, and all that 
is necessary is to connect the two receivers together, 
as shown in Fig. 76, as a battery is not needed. 


Q 


Fig. 6. A Simple Telephone Outfit 
How the Telephone Works.—When you use a 
telephone receiver as a transmitter and talk into it, 
the sound waves set up by your voice make the iron 
diaphragm vibrate to and fro, and this changes the 
magnetic strength of the permanent bar magnet. 
Every variation in the strength of the latter sets un a 
125 
current in the coil of wire on it, and this travels on 
over to the other telephone. 

When these currents of varying strength reach the 
other telephone, it acts as a receiver, and as they flow 
through the coil they change the strength of its mag- 
net, which, in turn, attracts the diaphragm and makes 
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it vibrate to and fro. This sets up waves in the air, 
or sound saves, as they are called, and the ear of the 
listener hears them, since they are just the same as 
those sent out by the voice of the speaker. 

Some Experiments With a Telephone Receiver. 
—There are a number of amazing experiments that 
you can make with a telephone receiver, 2 couple of 
‘dry cells, and some simple apparatus that you can 
casily rig up. One of these pieces of apparatus is 
called a microphone, and it was invented by Hughes. 

How to Make a Microphone.—A microphone is 


Fig. 77. How to Make and Connect Up the Microphone. 


a very wonderful device, as it magnifies sounds, just 
as a microscope magnifies images of objects; more- 
over, it is simplicity itself. ‘To make a microphone, 
get three pieces of electric light carbon about two and 
oneshalf inches long. 


‘Twist a piece of copper wire about two feet 
Tength around the ends of two of them, and then con- 
nect one of them to one of the posts of a battery, the 
other one to one of the posts of the telephone receiver, 
and connect the other telephone post to the other 
battery post. Lay these two carbons on an empty 
cigar box, so that they are parallel and about an inch 
apart, and lay the free carbon across them, as shown 
in Fig. 77, when your microphone is complete and 
ready for work. 

To Magnify the Ticks of a Watch—Lay a cheap 
watch (because this kind has a loud tick) on top of an 
empty cigar box and close to the microphone, as in 
Fig. 78, and hold the receiver close to your ear. The 


Fig. 78 Magnifying the Ticks of a Watch. 
ticking of the watch will sound like grandfather's 
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lock racing against time. 

‘The Noise of a Camel's Hair Brush—The softest 
and smoothest thing we know about is a camel's hair 
brush, and when you brush anything with one you 
cannot hear it with your unaided ear, neither can your 
naked eye see that it leaves any scratches. But the 
microphone proves that it does both, and you can test 
it for yourlf by rubhing it gently across the tn of 

1 


the cigar box on which your microphone rests, and 
listening-in at the same time. 

The Thunder Factory of Jove—In the early 
days of the wireless telegraph, Marconi’s trans- 
Atlantic cableless stations used to be called thunder 
factories because the sparks set up noises that sounded 
like thunder. Now, if you will rub the free carbon 
against the other two of your microphone and at the 
same time listen-in, you will have Marconi’s thunder 
factory beaten a mile for everything except the light- 
ning. 

‘The Musical Family of Insects.—Get a few live 
flies, or other small winged insects, and place them 
under a tumbler, which you then set over the micro- 
phone on the cigar box. Hold the receiver to your 
ear, and you will hear “Tannhauser” as played by 
the musicians of the insect world. 

Making a Fly Imitate an Airplane,—Stick a pin 
into the cigar box on either side of it and at opposite 


Fig. 79. A Fly Imitation of an Airplane, 
ends of the free carbon, and then stretch and fasten 
a thread to them, as shown in Fig. 79; catch a fly and 
stick him on to the thread with a little honey, or 


molasses, but be sure his wings are free to buzz, Now 
hold the receiver to your ear and you will have a 
realistic imitation of an airplane as given by the fly 
The Cockroach on Parade—Naturally, when a 
cockroach is on parade he walks on his feet, and these 
are six in all. To the unaided ear he walks silently, 
but if you will put him on the microphone and set 
an inverted tumbler over him, you will hear exactly 
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the way he walks when he is on parade. 

How to Transmit Music by Electricity —Place 
‘Your microphone on the piano or on a phonograph, or 
‘on, or very close to, any musical instrument. Now 
place your receiver and battery in another room and 
‘connect them all up with wires, as previously described. 
Have some one play the instrument, and if you will 
hold the receiver to your ear, you will hear the music 
very distinctly. 

How to Make an Ultra-Sensitive Microphone,— 
Cut a hole three inches in diameter in the top of a 

Cardboard 


ToTelephone 
Receiver 
Fig. 8 The Utra-Sensitive Microphone 


Mouthpiece 


cigar box and cut out a disk of heavy writing-paper, 
or very thin cardboard, three and one-half inches in 


diameter, Glue the dis’ @ver the hole in the box and 
lay the carbon microphone on the disk, as shown in 
Fig. 80, when you will have an ultra-sensitive micro- 
phone. By cutting a one-inch hole in the side of the 
box and fitting a cardboard horn in it, you can use 
the microphone as a telephone transmitter. 

How to Make a Better Transmitter—To make 
this microphone transmitter, cut a hole two and one- 
half inches in diameter out of the bottom of a cigar 
box, and a hole three-quarters of an inch in diameter 
out of the top of the box, so that the centers of both 
holes are in a line with each other. This done, glue 
a disk of heavy cardboard over the large hole and a 
cardboard cone into the small hole, 


AcWegdBoaxath — BeSideViewot Mero: C-TheTrarsmiter 
ferbenRod phone Transmtter  ReadytoUse 


Fig. 81. How the Microphone Transmitter is Made. 
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Now cut out two wood blocks one-quarter of an 
inch thick of the size and shape shown at A in Fig. 81, 
and fasten a piece of carbon to each one with a bit of 
wire; glue these blocks of wood to the bottom of the 
cigar box about one inch apart, so that when you lay 
the free piece of carbon across them, it will roll to the 


middle of the cardboard diaphragm, as shown in the 
side view B and the completed transmitter at C. 

‘Connect the fixed carbons with your battery and re- 
ceiver, as in the foregoing experiments, and you will 
have a working telephone. If your pal will make a 
set like yours, then you and he can run a line, which 
in this case must be a pair of copper wires, between 
your homes, and talk forth and back to your heart's 
content. Where two sets of instruments are used, you 
must connect them up as shown in Fig. 82. 


LineWire 


SE oe 


“eis 
Fig 62, Connections (or a Simple Two-Way Telephone System, 


vir 
‘THE ELECTRIC CURRENT GENERATOR 


Wate a primary battery will generate enough cur- 
rent for operating bells, annunciators, burglar alarms, 
telegraph and telephone systems, when it comes to 
generating sufficient electricity for light, heat and 
power purposes, a dynamo electric machine, or just 
dynamo" for short, or generator,’ as it is often called, 
must be used. 


“The word, dynamo, is generally used to mean a direct current 


machine, though itis often called a generator. 
=the word, generator, is generally used to mean an alternating 


"An elecric machine can be designed so that it will 
ither generate a direct current or an alternating cur- 
rent and either kind will light lamps, heat appliances, 
and run motors. Where, however, the generator and 
the apparatus that is to use the current are close to- 
gether, as in homes, hotels, etc., direct current is gen- 
erally used, becatise the operation of motors with it is 
more simple; if, on the-other hand, the generator and 
the apparatus are removed from each other by a con- 
siderable distance, an alternating current is the most 
efficient, because the losses are less and it is more 
economical, for smaller wires can be used for carry- 
ing the same amount of current if a higher voltage is 
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used. 
‘How an Electric Generator is Made—An electric 
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It must be clear now that since a magnetic field will 
set up a current in a single wire when the latter is 
moved through it by hand at a slow speed, many turns 


generator of either kind consists of only a few chief 
1 ___of wire, as in an armature, when made to cut through 
parts, and, moreover, the construction of these is very § sragnetiefeld at a high speed will develop currents 
simple, Named, these parts are (1) the field magnet, of mach greater strength, 
(2) the armature, (8) a commutator, if direct current ° Further and finally the lines of force developed by 
is generated, or slip-ings, if alternating current is the field magnet of 'a generator are very greatly 
generated, (4) a pair of brushes, and (5) the frame. strengthened by the use of the soft iron core in the 
__In the simplest type of generator the field magnet armature (since iron conducts the Tines of force with 
is a modified form of the familiar horseshoe magnet, far Jess resistance, or reluctance, as it is called, than 
and this is energized by a current, or currents, Rowing sir) hence the eurrente set up im the armature are of 
through a coil wound on it. Between the poles of the proportionately greater strength, 
field magnet there revolves'a cylinder of soft iron As the coils of wire on the armature pass the north 
wound with two or more coils of wire, and itis in pole of the eld magnet currents are setup in them in 


these that the currents are set up. 

‘The ends of the wires of these coils are connected 
to segments, or copper bars, fixed on an insulating 
cylinder, and this is called the commutator, if the 
‘generator is a dynamo, or slip-rings, if the generator 
is an alternator. ‘The brushes ustally consist of graph- 
ite bars, though copper strips can be employed, and 
these press on the opposite sides of the commutator or 
slip-rings and take off the currents as they are gene- 
rated when they flow through the outside cireuit, or 
line, as it is called. 

How a Generator Sets Up Currents.—The first 
experiment that Michael Faraday, the great English 
‘experimentalist, made to show that magnetism could 
he changed into electricity, consisted of passing a wire 
in front of the poles of a magnet. From this simple 
experiment has come all the wonderful developments 
in light, heat and power, that have been made in elec~ 
trical engineering during the last fifty years. 

Now, you can perform the same classic experiment 
to show that the energy of a magnetic field is changed 

135 
into an electric current when a wire is moved quickly 
through it. To do so, bend a stiff piece of copper wire 
into a U form and connect the ends of it with a gal- 
vanometer, such as I described in Chapter V, and have 
the magnetic needle parallel with the tums, as I ex- 
plained there. 

‘This done, lay a permanent steel magnet on a cigar 
box or other support, and move the loop up and down 
in front of the poles of the magnet, when you will see 
that the needle will swing first one way and then the 
other, which proves that a current flows first in one 
direction and then in the other in the galvanometer 
coil. 


cone direction, and as the coils pass the south pole of it 
currents are set up in them in the opposite direction, 
and no matter how the armature is wound, the cur- 
rents set up in it are always alternating. 


If, now, the ends of the cols on the armature are 
connected to a pair of copper rings called stip-rings, 
which are insulated from the shaft and from each 
other, then the currents taken off will be alternating 
in direction, but if a commutator is used, which con- 
sists of as many segments, or copper bars, on it as 
there are coils of wire on the armature, and the ends 
Of these are connected to the segments, then the alter- 
nating currents will all be made to flow in the same 
direction as they are taken off by the brushes and, 
hence, they are rectified, that is, they are changed into 
a direct current, or a continuous current, as it is some- 
times called. 

Generators have their field magnets wound in three 
different ways, according to what they are going to be 
used for, and these are (1) series wound, (2) shunt 
wound, and (3) compound wound. ‘The little gene- 
rator which I am about to describe is series wound, 
but if it is your intention to install one large enough 
for practical use, then you must get a compound wound 

About the Direct Current Generator.—While the 
generator which T shall tell you how to make is a 
simple series wound one, after you have made it you 
can rewind the field magnet so that it will be either 
shunt or compound, as you wish, and you can build a 
larger one with more coils on the armature. 

‘This little generator consists of (1) the field magnet, 
(2) the armature, (3) the commutator, and (4) the 
brushes. The field magnet is made like the smaller 
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electro-magnets described in Chapter V, only it is 
considerably larger, is formed of thin sheets of iron, 


eee ee 
and a single coil of wire wound on the middle o} 
instead of a coil on each leg, but you can have a pair 
of coils, if you want them, by a little redesigning. 

The armature, which is also built up of thin sheets 
of iron, becomes an electro-magnet too when currents 
are set up in the coils of wire. It has three poles or 
polar projections, as they are termed, but it can have 
as many more as you care for, by cutting slots length- 
wise in a cylinder of soft iron, in which case as many 
more coils are wound on the armature and as many 
‘more bars are needed on the commutator. A genera- 
tor built according to the following specifications, 
when driven at a speed of from 3,000 to 3,500 revolu- 
tions per minute, will generate enough current to light 
up a six volt, six candle-power tungsten lamp. 

How to Make the Generator—The Field Mag- 
net—To make this generator you will need a drill 
stock, a three-sixty-fourths of an inch and an eighth- 
inch drill, an 8-32 die, and a stock for cutting threads, 
and, of course, the necessary materials. Begin by 
cutting out enough pieces of tin plate, which is simply 
sheet iron coated with tin, or, better, thin sheet iron, 
into sheets two and one-half inches wide and three 
inches long and have enough of them to make a pi 
five-eighths of an inch thick. 

‘The exact thickness of the sheet iron does not in the 
Teast matter, but the thinner it is the easier it will be 
to cut it to shape and the better the generator will 
work, for the reason that the core will magnetize and 
demagnetize more quickly and thoroughly. Cut the 
sheets out to the size and shape shown at A in Fig. 83 


but make half of thent to and five-cighths inches 
long and the other half three and one-eighth inches 
long. 

Now cut out enough strips of the sheet iron for the 
core to make a pile five-eighths of an inch thick of the 
shape shown at B, and make them one-half of an inch 
wide and one and seven-eighths inches long, and you 
are ready to assemble them into the field magnet. ‘To 
do this, you lay one of the short field pieces down on 
the left-hand side, then a long one on the right-hand 
side, and one of the core strips at the bottom, as shown 
at F. Then keep on building up the pieces, so that the 
Tong and short ends alternate and the strips lap over 
them until the required thickness is reached. 
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A> Side View of the Field Pieces 
B- Side View of the Core 
C- End View of the Field Pieces 
D> Top View of the Core 


E- End View ofthe Core 
Fig. $3. The Field Magnet for the Generator, 
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F Cross Section Viewot ‘Field Magnet Disks 
The Field Magnet 
(FG) Fig. & The Field Magnet for the Generator, 
‘This done, place them carefully in a vise and then 
rill six one-cighth-inch holes through them, as shown 
at A, and bolt them together at the corner holes. You 
‘can now smooth the field magnet up with a file, using 
a half-round file for the concave parts. the core 
a coat of shellac varnish, then wind a strip of thin 
muslin around it spirally, and give this a coat of shel- 
lac. When it is dry take out the lower bolts and gently 
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pull out the core. 6 

Next, cut out two pasteboard disks one and five 
‘eighths inches in diameter, and make a hole in each 
fone one-half inch square, or a trifle larger, and slip 
these over the core so that they will be one and five- 
sixteenths inches apart, as shown at G, and fix them 
to it with shellac. Now push one end of some No. 20 
single cotton covered magnet wire through one of the 
holes in the spool, then wind it on evenly until the 
latter is full. As you get each layer on give it a coat 
of shellac, and when it is full bring the end of the 
wire out of the hole in the check near the rim. You 
can now slip the ends of the strips of the core back 
into place in the legs of the magnet. Put the lower 
bolts in again and tighten them up. 

‘The Armature.—The next thing to make is the 
armature core, and this you do by cutting out enough 
disks of sheet iron one and nine-sixteenths inches in 
diameter to the shape shown at 4 in Fig. 84, which 


‘A: Gross Section Bend ViewoF  C-Howthe Armature 
‘ilenatare” “Sewsatee “Woon 
Fig. 8. ‘The Armature for the Generator. 


is a cross-section view of it, to make a pile five-eighths 
of an inch thick, as shown at B. Even these up, put 
them in a vise, and drill a one-cighth inch hole 
141 

through the center of them; then smooth them up with 
a file and slip a steel rod, which is the shaft, one- 
eighth of an inch in diameter and three and one-eighth 
inches long through the hole, so that the center of the 
core will be one and three-eighths inches from one end 
of the shaft. 

Now wind each groove of the core full of No. 20 
‘gage cotton-covered magnet wire, and see to it that 
‘each coil is wound in the same direction, as shown at 
C. When you have this done, scrape the insulation 
from the ends of all the wires and solder the inside 
end of one coil to the outside end of the other coil, so 
that in the end all three coils will be connected in 
series. ‘Then solder a short wire to each one of these 
joints at the places marked a a a, 


1207 


AMATEUR ELECTRICIAN 
The Commutator and Brushes—For the com- 
mutator, get a piece of hard fiber rod seven-sixteenths 


Hard 
Fiber, Shaft 


a) 


Segment’ 
A:The Commutator 


ae 


B- The Brush 
Fig. 85. The Commutator and Brushes. 
of an inch in diameter and one-half inch long, and 
very carefully drill a one-eighth inch hole through the 
center of it. ‘Then cut out three pieces of brass one- 


thirty-second of an inch Bic, seven-sixteenths of an 
inch wide, and one-half inch long, and drill a one- 
‘sixteenth inch hole in the ends of each one; bend these 
Iengthwise to fit the curve of the fiber cylinder, and 
screw them to it at equidistant points, so that they will 
be separated, and, hence, insulated from each other, as 
shown at in Fig. 85. Now force the commutator 
fon the armature shaft, so that it will not slip and, 
finally, solder each terminal wire from the armature 
to the ends of the commutator segments, 

For the brushes, cut out two pieces of thin, cold 
rolled (spring) copper one-quarter inch wide and one 
and five-eighths inches long, as shown at B. Roll up 
‘one end of each one with a pair of round-nose pliers, so 
that it will have a diameter of three-eighths of an 
inch, when each one can be slipped over the rods that 
hold the generator together. 

The Frame, Frame Rods, and Sleeves—The 
frame that holds the generator together consists of a 
pair of support plates, rods and sleeves. For the 
plates cut out two pieces of sheet brass one-thirty- 
second of an inch thick, two and seven-sixteenths 
inches wide, and three and one-half inches long, and 
drill eight one- ith inch holes in them at the places 
shown at A in Fig. 86; then bend over one end of each 
one three-eighths of an inch to form a foot, when the 
plates will be three and one-eighth inches high, as 
shown at A and B. 

For the rods that hold the generator together, cut 
off four pieces of brass rod one-eighth inch in di- 
ameter and two and five-cighths inches long, and 
thread both ends of each one with a 6-32 die, and then 
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on the ends of the rods, the brushes will be held firmly 
in position so that they will press on the commutator 


with any degree of tension that you want. Finally, 
fix the pulley on one end of the shaft. 
‘ Get a board for the base about one-half inch thick, 
z 145 
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a three inches wide, and four inches long, and screw the 


TH 
get eight 6-92 nuts which will fit them. To keep the 
side plates at the right distance apart from the arma~ 
ture, get a brass tube just large enough so that it will 
slip easily over the rods, and then cut it off into the 
following lengths: 

Eight pieces three-quarters of an inch long for the 
two top and bottom rods; two pieces three-sixteenths 
of an inch long, and two pieces one and eleven-six- 
tenths inches long for the brush rods, as shown at 4 
and B in Fig. 87, and one sleeve for the armature 
shaft, as shown at B in Fig. 86; get, also, a couple of 
small washers that will slip over the armature shaft. 
When you have all of these parts together, you are 
ready to assemble your generator. 

How to Assemble the Generator—The first 
thing to do is to slip the ends of the armature shaft 
through the middle holes in the support plates, and 
then push the threaded rods through the two upper 
and the two lower holes of the plates and the field 
magnet, slipping on the sleeves as you go along, and 
then screw a nut on each end of each rod. Next push 
the brush rods through the holes of the plates and the 
magnet, which are in a line with the armature shaft, 
and stip the sleeves and brushes on their respective 
rods, but you must insulate the brushes from. the rods 
with hard fiber, or with paper which you can wrap on 
the rods and shellac. Now, when you screw the nuts 


support plates down firmly to it, Next screw two 
binding posts on the base, when you are ready to'con- 
ect one of the ends of the magnet coil to one of the 
binding posts, and solder the other end to one of the 
brushes; solder another wire to the other brush and 
connect this with the other binding post, all of which 
is shown in the wiring diagram, Fig. 88. Your gene- 


Commutator- 


The Brushes 


Field Magnet 


Fig. 6% How the Direct Current Generator is Connected Up 
rator is now complete (See Fig. 89) and ready to 
generate current, but, of course, the armature must be 
driven at a fairly high speed. 

How to Make an Alternating Current Generator. 
—To make a generator that will deliver an alternating 
current, you need only to wind the armature as you 
did for the direct current machine described above, but 
instead of tapping the connections between the coils 
and fixing them to the segments of a commutator, you 
connect the coils together and bring the end of the 
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beginning of the first coil and the end of the last coil 
‘out, as shown in the diagram at 4 in Fig. 90, and 
connect these with a pair of slip-rings. 
147 

‘The slip-rings, which take the place of the commu 
tator of a direct current generator, are formed of a 
pair of brass or copper rings secured to the ends of a 


Fig. 8. The Generator Complete. 
cylinder of fiber about one-half inch in diameter, usti- 
ally by pins, as shown at B, and this has a one-cighth- 
inch hole drilled through its center, so that it can be pat 


Shaft epee 

5S 
B-The Slip Rings 

Fig. 90. How the Armature is Wound 
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on the shaft carrying the armature. One of the brushes 
is made to press on one of the rings and the other 
brush is made to press on the other ring. 

Since alternating currents would set up a corre~ 
sponding alternating magnetic field, the field magnets 
must be energized by a direct current, and this you 
‘can do by connecting the field coil with a battery or 
other source of direct current. ‘The way in which the 
alternator is connected up is shown in Fig. 91. 

How to Drive the Generator—There are a nuim- 
ber of ways by which you can drive the generator, as, 
for instance, with the flywheel of a scroll saw or sew- 


Ar The Armature 
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Telead 


~~ hy 


Brushes 
Shaft 


ToBattery 

Fig 91. How the Alteran Soren Generator is 
‘ing machine, with a water motor or a steam engine, 
but it is not always an easy matter to get hold of one 
of these machines. What you can do, however, is to 
make a hand-power drive and belt it to the pulley of 
the generator. 

To make a drive of this kind, get three wooden 
roared wheels oneal, three-quarters or one Inch 
thick, and have two of them eight inches in diameter 
and the third one two inches in diameter, as shown in 
the side view at 4 in Fig. g2. Mount the wheels on 
wooden shafts one-half inch in diameter and six inches 
long," and make a crank for one of them, as shown at 
A and B. 


which you can get at a carpenter shop, make 
njDowels, which you can get at a carpenter shop, make good 


fagnet 


(A) Fig. 92. Side View of the Generator Drive. 


Next, cut out four standards, for the bearings, of 
hard wood one-half inch thick, and have the top ends 
of them one inch wide, the lower ends three inches 
wide, and all of them five and one-half inches in length. 


Dewars 


l 


wi = 
(B) Fig. 92. Top View of the Generator Drive, 
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‘Also ent out four brace tor'the standards aid lee 
these slope from one-half inch at the top to one and 
one-half inches at the bottom, and have them three 
inches long. 

Now slip over the ends of each shaft a collar made 
of wood, or hard fiber, and then put the ends of the 
shafts through the holes, or bearings, of the stand- 
ards, This done, saw out a base-board of wood one 
inch thick, eight inches wide, and two feet long, then 
screw the standards to it at the places shown at and 
B, and to hold these rigidly in position screw the 
braces to the outsides of each one and to the base. 

Glue the crank to one end of the shaft that carries 
the single wheel. ‘Then belt the large wheel that is 
driven by the crank to the small wheel and belt the 
large wheel that it is fixed to, to the pulley of the 
generator. You can start to generate current forth- 
with by turning the crank, and when you get it up to 
speed you will have enough current to perform any of 
the experiments with that I have previously described 
in Chapter IV. PS 


1x 
THE ELECTRIC MOTOR 


‘Away back in the early days of electric lighting 
some genius—or fool—discovered that when an elec- 
tric current flowed through a generator it would run 
asa motor, It is thought that this far-reaching 
covery may have heen made tnwittingly by some one 
who accidentally connected two generators together. 
Be this as it may, all yo need to do to change your 
generator into a motor is to take away the driving 
power and turn an electric current into 

For the current to drive your motor, you can use 
cither (1) a primary or a storage battery, or (2) a 
direct or alternating current generator. A primary 
hattery will run the motor for short periods of time, 
but when the motor has to do work and must be run 
continuously, then a current from a storage battery 
or a lighting circuit gives far and away the best results. 

How to Run Your Motor—1. With a Battery — 
Where a battery is the only source of current avail- 
able, dry cells, and all other open circuit cells, can be 
used, but they rum down very quickly. A battery of 
gravity cells, or of Bunsen eells* will give fairly good 
results, and where the motor is to be used only a few 
minutes at a time a bichromate of potash battery, or 
plunge battery, as it is called, will give the most power 

* See Chapter IL 
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ful current. A storage battery will run the motor 
continuously until it is discharged, but as it (the bat- 
tery) is costly to begin with and must be recharged, 
it is not within the means of every amateur, and even 
when it can be had it is more or less troublesome, 

2. From 110-Volt Direct Current Service Wires. 
—If your home is wired for electric lighting and it 
supplies direct current, you can use it for running 
your motor by cutting the pressure down to ten volts 
or less; this you can do by connecting a variable re- 
sistance, or rhcostat, in the circuit. You can make a 
simple resistance, which you can vary, by getting six 
one-pint jars and filling them three-fourths full of 
water, and then stirring into the jars one-half pint of 
sulphuric acid 

Now cut out twelve plates of sheet lead one-six- 
teenth inch thick, two inches wide, and six inches long, 
and solder, or otherwise fix, a piece of No, 14 wire to 
fone end of each one. Set two of these plates, or 
electrodes, as they are called, into each jar and con- 
nect them together in series-parallel, as shown in the 
wiring diagram in Fig. 93. Now connect the two end 
plates that are nearest your motor with one of its 
binding posts, and connect the other post with the two 
other end plates, 

‘This done, cut one of the strands of an electric light 
cord, the terminals of which are connected with a 32 
candle-power lamp, and connett one end of the strand 
to the end plates nearest the motor, and the other 
strand to one terminal of the motor, When you 
turn on the lamp-switeh, a part of the eurrent will low 
through the water resistance, as it is called, and part 
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To NOVolt. 
LampSocket 


Water Resistance 


Fig. 93. How to Run the Motor from a 110 Volt 
Direct Current Lighting Circuit. 
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of it through your motor. Your motor will take what- 
ever amount of current it needs to run it, and the 
water resistance will absorb the rest of it by convert- 
ing the energy of it into heat. 

3. From rr0-Volt Alternating Current Service 
Wires.—An alternating current will drive your motor 
without changing any of the connections that you use 
for direct current, Hence, where the service wires 
carry 105 to 115 volts alternating current, you can 
use it, but, as with the 110-volt direct current, you 
must reduce it to an amount small enough so that it 

not burn out your motor. 

‘The best way to do this.is to use what is called a 
toy transformer; this is a little piece of apparatus that 


stepe-down the voltage, which is the electrical pres 
sure, of the 105 to 115-volt current. This it does by 
electro-magnetic induction, and it consists of two coils 
of wire wound on a soft iron core, as shown at 
Fig, 94. The coil that is connected with the lamp cord 


To\NO Volt, 
Lamp Socket 


10" B-The Toy Trans- 


former Complete 


ing Diagram of a 
Toy Transformer 

Pe He alg elaae Giese 
of the service wires is called the primary coil, while 
‘the one connected with the motor is called the sec- 
ondary coil. . 

‘To step-down a 100-volt current to 10 volts, you 
must have ten times as many turns of wire on the 
primary coil as there are turns on the secondary coil, 
that is, the ratio of the turns must be as ten is to one. 
Now, a small transformer of this kind that you buy 
in the electrical shops has wires tapped off at different 
turns of the secondary coil, and each of these leads to 
‘a button, or point, on the switch, as shown at B. 
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‘This arrangement makes it possible to vary the pres 

sure by steps of three volts; thus when you move the 
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lever so that it makes contact with the first button, or 
point, you will get a current of three volts, when you 
move it to the second you will get six volts, the third 
will give you nine volts, and the last twelve volts, 
which is as high a pressure as it is safe to use on 
small motors. By varying the voltage in this way, the 
speed with which the armature rotates and the power 
that the motor develops is, naturally, varied accord- 
ingly. 

How the Motor Works—The Active Poles of the 
Armature—The core of the armature has, in this par- 
ticular motor, three poles and each one is wound with 
a separate coil of wire. If you will connect any two 
of the terminal wires with a dry cell, and test the 
magnetic strength of each pole by holding a nail on 
it, you will find that two of them are magnetic, while 
the third is not, One of the active poles is the north 
pole, the next one is the south pole, while the third is 
the neutral pole. 

To Test the Polarity of the Armature Poles—It 
you want to find out which is the north pole and which 
is the south pole, you need only to connect up the 
armature to a dry cell, as described above, and bring 
the needle of a compass close to each one of the poles 
in succession, when it will point them out, the pole 
that does not act on it being, of course, the neutral 
pole. 

Since this is the case when the armature is made to 
rotate in the motor and the brushes make contact with 
the segments of the commutator one after the other, 


the current lowing through the coils is reversed every 
time the armature makes half a revolution; conse- 
quently, the poles of the armature change from north 
to south, and then to neutral successively, when the 
cycle is repeated. In the meantime, the poles of the 
field magnet remain fixed, that is, one is a north pole 
and the other is a south pole all the time. 

When the Motor is Running—\When a current 
from a battery, or some other outside source, is made 
to flow through the motor, it energizes the field magnet 
first; then it passes through the connecting wire to the 
first brush, when the commutator takes it off and it is 
conducted to the coils of the armature. On leaving 
these it flows again to the commutator, where it is 
taken off by the other brush, from which it goes back 
to the battery or other source of power. 

Now let us find out what happens when the current 
flows through the armature, As it does so, the circuit 
‘is completed through two of the segments of the com- 
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sautator, since two of the armature coils are connected 
with it at the same time. As it passes into one coil 
by the outside end of the wire and into the next coil 
by the inside end of the wire, the cores are magnetized 
‘oppositely, so that one of the polar projections, as the 
free ends of the poles are called, is north and the other 
one is south. 

It must be clear now that since the two poles of the 
armature are of opposite signs, that is, north and south 
respectively, they are attracted to the poles of the field 
‘magnet, which are also of opposite signs, and pull them 
to them, thus turning the armature around. At the 
instant when the magnetized poles of the armature 

15 


are exactly in a Tine with the poles of the field magnet, 
the current is reversed by the commutator, and this 
reverses the poles of the armature when the poles of 
the field magnet, which are always fixed, repel them, 
and this pushes the armature around, when the third 
coil is magnetized and the second one is de-magnetized. 

Turn the armature around stowly, and you will see 
that the brush moves across the slot that separates the 
segments of the commutator at the precise moment 
when the poles of the armature are just opposite those 
of the field magnet, 

How Your Motor Develops Power—The pull 
and the push of the field magnets on the poles of the 
armature, or the attraction and repulsion of them, as 
it is called, causes the armature to rotate as you have 
seen above. This being true, it is evident that the 
power developed by a motor depends on the strength 
of the magnets. As the-armature poles and fields are 
clectro-magnets, the strength of them increases with 
the amount of current that energizes them. 

But to develop more power, you need a larger motor 
for the reason that a point is soon reached when the 
armature and field magnets cannot be further ener- 
sized by increasing the input of current. ‘This is dive to 
the fact that the iron cores ean he magnetized only toa 
certain extent, and this is called the saturation pout 
In other words, iron when magnetized acts quite like 
a sponge dipped in water, and that is, it will absorb 
just so much and when it is saturated it will not take 
up any more 

‘To Make the Motor Reverse Its Direction —You 
can make either pole of your field magnet the north 
100 
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the ends of the field coil with the ends of the wires of 
the battery, To find out which pole is which, you 
can test them with your compass. 

‘To reverse the direction of rotation of the arma- 
ture, that is, to make it run the other way, you do 
not need to rewind cither the field magnet or the 
armature. All you have to do is to reverse the direc- 
tion of the current flowing into either the field magnet 
or in the armature, but not in both at the same time. 
‘A simple, quick and efficient way to do this is 
a reversing switch. 

How to Make a Reversing Switch—To make a 
reversing switch, get a piece of wood one-half inch 
thick and three inches on each side for the base, and 
a sheet of hard fiber’ one-sixteenth inch thick and 
two and one-half inches on the sides for the support 
for the parts of the commutator.’ Then make a lever 
‘out of a strip of hard fiber one-quarter inch wide at 
one end, one-half inch wide at the other end, and 
three and one-quarter inches long, and all of which is 
shown at A and B in Fig. 95. 


ete e isar box wood, but fiber is beter, as it wil not 
"This means the commutator of the reversing switch, and 
not the commutator of the motor. 


Now drill nine one-eighth inch holes through the 

hard fiber support plate at the points, which are also 

shown at A and B. Next cut out four plates of sheet 

brass, or copper, one-quarter inch wide and three- 

quarters of an inch long, and drill a small hole in the 
161 


A. Upper Side of the Hard 
Fiber Plate 


pole and the other pole the south pole, by which I end of each one and rivet them to the hard fiber plate. 
‘mean that you can reverse the polarity of them by the This done, screw four small binding posts to the other 
simple expedient of changing about the connection of side of the fiber plate, which is the top of it; twist a 
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————— 

"Br Under Side of the Hard’ 
Fiber Plate 

Fig. 95, ‘The Parts of a Reversing Switch. 


wire around each binding post serew, and screw the 
nut up tight and then solder the free end of each wire 
to one end of its respective plate. 

‘To make the movable contacts, drill a one-cighth 
inch hole through the lever, so that the center will come 
to within one-half inch of the large end. ‘Then cut 
out two plates of brass, or copper, three-sixteenths of 
an inch wide and seven-eighths of an inch long, and 
bend up the corners of them slightly; drill two small 
holes near the middle of each one and rivet them to 
the large end of the lever on opposite sides of the hole 
and so that each one will be three-sixteenths of an 
inch from the center of it. 

Finally, pivot the lever to the fiber plate by means 
of an 8-82 machine screw that is three-eighths of an 
inch long; then pass this serew through them, and 
screw a hexagonal mut on the end of it. ‘This com- 
pletes. the commutator, as this part of a reversing 
switch is called. To mount it on the base, cut out two 
blocks of wood three-quarters of an inch thick, one- 
half inch high, and about one inch long; smear a little 
glue on one side of them and set them on the opposite 
sides of the base, as shown in Fig. 96, when your re- 
versing switch is finished and ready to be connected 
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Fig. gh. The Reversing Switch Complete. 
post of the field magnet, and, finally, connect the D 


Fig. 97. How the Reversing Switeh is Connected in Circuit 


post of the latter with the carbon pole of the battery. 
How the Reversing Switch Works.—If now you 
will take a look at the wiring diagram A in Fig. 98, 


164 
which shows the commutator of the reversing switch 


in the first, or ahead, position, you will see that the A 
plate on the lever makes contact with the fixed plates 
2and 3 and rand 4. 


in circuit with the source of power and your motor. 
How to Connect in the Reversing Switch—To 
use the reversing switch, begin by connecting the post 
of it marked 1 in Fig. 97 to the brush marked A of the 
motor, and connect the post 3 with the B brush; next 


163 
connect post 2 of the switch with the zinc pole of the 
battery, then connect post ¢ of the switch with the C 


A> With the Lever. 
Set for Ahead 


B-With the Lever 
Set for Rev. 


Fig o8 Wiring Diagrams Showing the Action of the 
Reversing Switch 
It will be clear now that the current starting from 


the carbon pole of the battery will fw through the 
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coil of the field magnet in the direction shown by the 
arrows and then on to the fixed platé 4. From plate 4 
it flows through the B plate on the lever to the fixed 
plate 1, when it goes to the 4 brush of the motor; from 
‘this brush it passes through the armature and out of 
the B brush in the direction indicated by the arrows; 
it then flows to plate 2 and through the plate A on 
the lever to the fixed plate 3, which is connected with 
the zinc pole of the battery. 

Now, when you throw the lever over to the reverse 
position, the A plate of the lever makes contact with 
the fixed plates 2 and 4, while the B plate makes con- 


tact with the fixed plates Wand 3. By looking at the 
wiring diagram B, you will see that the current as it 
flows from the carbon pole of the battery to the D 
post of the field magnet and then on to the fixed plate 
4 goes in the same direction as before, as the arrows 
show. 

From the fixed plate 2, however, the current flows 
to the B brush and then on through the armature, out 
through the brush 4 and on to the fixed plate # in the 
direction shown by the arrows, which, as you will ob- 
serve, is exactly opposite to the direction it took when 
the lever was in the ahead position. From the fixed 
plate 1 the current flows through the B plate on the 
lever to the fixed plate 3, when it returns to the bat- 
tery through the zine pole. 

What the “Load on a Motor” Means—The 
load on a motor means the work it is doing. As an 
analogue, when a horse is pulling an empty wagon, it 
has little or no load—but when it is pulling a wagon 
with something in it, it has a load. Just so with a 
motor, for when it is not running a machine it has no 
load on it, but when it is belted to a machine and it is 
mace to drive it, it does work and then it has a load 
on it. ‘The amount of the lond on the motor depends 
‘on the power it has to develop to do the work required 


of it. 1% 
x 


SOME EXPERIMENTS WITH YOUR MOTOR 


‘Tere are a large number of scientific experiments 
that require a high speed, and I have selected about 
two dozen of the most striking ones that you can per- 
form with your motor. In most of these experiments 
the motor sets upright, that is, in its normal position, 
when the shaft is horizontal, while in others it must 
be turned on its side so that the shaft is vertical. An 
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easy way to secure it in any position is to clamp the 
frame in the jaws of a small vise. 


‘The Dissolving Colors—White light, that is, or- 
dinary light as it comes from the sun or an electric 
light, is formed of three primary colors, and these 
are red, green and blue-violet. ‘To demonstrate this, 
cut a disk out of pasteboard three inches in diameter 
and divide it into three equal parts, as shown in Fig. 
bad 170 

Now get three colors of tissue paper, namely, red, 
green and Dlue-violet, and cut them out to fit the 
‘spaces, and paste them on the disk. ‘This done, punch 
2 hole in the center of the disk and slip it on the shaft 
of your motor, Turn on the current, and when the 
disk is rotating fast enough the three colors will merge 
into each other and make the surface look as if it 
were nearly white, 

‘The Colors of the Spectrum—When a beam of 
sunlight is made to pass through a prism it is split up 


ED 
aly 


R-Red  G-Green 
O-Orange B-Blue 
Y-Yellow ic 


Fig. 100. ‘The Colors of the Spectrum, 


into seven colors, and these are red, orange, yellow, 
green, blue, indigo and violet. If, now, you will 
vide the cardboard disk into twenty-one spaces, as 
shown in Fig. 100, then paste on bits of colored paper 
in the order given above, and slip it on the shaft of 
your motor, it will appear to be perfectly white when 
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it gets up to full speed. If the disk takes on a gray or 

a muddy color when it is rotating, it is because the 
71 

colors of the tissue paper are not exactly of the right 

shade, 

How Red and Green Make Yellow.—When red 
and green light are mixed together, they make yellow 
light. ‘To make this pretty experiment, cover half of 
the pasteboard disk with red paper and the other half 
of it with green paper. Slip the disk on the shaft of 
your motor, turn on the current and the two colors 
will merge into yellow. If you will get a book on 
physics, you will find out all about primary and com- 
plementary colors and light and shade, and from this 
knowledge you will be able to devise many other in= 
teresting experiments. 


Fig, tor. The Buzz Saw. 


A Buzz Saw Experiment.—Of course you have 
made buzz saws of cardboard disks, and driven them 
at high speed with a twisted cord. Well, here is a 
better one, because it leaves your hands free to do 
other things. Cut a saw-tooth edge on a cardboard 
disk that is three inches in diameter, as shown in Fig. 
101, then mount the disk on the shaft of your motor 
and start it running. 

‘Now hold the edge of a thin card against the rapidly 

172 
moving toothed wheel, when it will give out a musical 
note. By cutting out a number of disks and cutting 
different numbers of teeth on their rims, you can ob- 
tain various musical notes. ‘Then, if you will space 
the teeth unevenly, when you hold a card against them, 


Fig. 102, The Siren. 
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peculiar harsh noises will be set up. 

‘The Song of the Siren—Punch a ring of evenly 
spaced holes around the edge of a cardboard disk 
three inches in diameter, as shown in Fig. ro2, and 
mount it on the shaft of your motor. Now get 
piece of rubber tubing one-quarter inch in diameter 
and about a foot long, and place one end in your 
mouth and hold the other end close.to the ring of 
holes. Start up your motor and blow through the 
tube, when the disk will give out a musical note. You 
can vary the experiment by punching a ring of un- 
evenly spaced holes around the edge of the disk, ro- 
tate it, and blow through the tube as before, when a 
curious noise will be emitted. 

‘The Whirling Chain—This is an experiment 
that shows in a striking manner the effects of centrif- 
ural force on a rapidly rotating chain. Get a small 


chain of any kind or material—a watch-chain is good 
—of such a length that when the ends are fastened 
together and it is spread out in the form of a ring 
it shall have a diameter of about three inches, 

Now tie one end of a thread to the chain at any 
point, and tie the other end of the string to the shaft 


whey 


iat 
till 
B The Ris- 
ing €59 
Fig. 103 “Curious Effects of Centrifugal Force, 


A-The Whirlis 
Chain 


G:The Spinning 
Dist 


of your motor, so that the chain hangs down as shown 
at A in Fig. 103. Now start up your motor, whien the 
centrifugal force will make the chair: spread out in a 
ring and whirl in a horizontal plane. This experi- 
ment proves that the tendency of a body is to rotate 
about its shortest diameter. 

‘The Rising Egg.—Columbus showed the world 
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11% ‘The Centrifugal Cream Separator—Go to the 
how to make an egg stand on its end, but here is 2 druggist and get two of the smallest pill bottles he 
trick with one that the great discoverer did not know has, and tie a strong thread around the neck of each 
anything about. Take a fresh egg (and be sure it is bottle, and tie the other ends to the shaft of your 
fresh) and make a hole about one-eighth inch in motor. Fix the motor in a vise with the shaft in a 
diameter through the shell at both ends. vertical position as at B, and turn on the current. As 

‘This done, carefully blow out the contents and then the speed increases the little bottles will fly farther and 
fasten a thread to the small end of the shell with a ever farther apart, when the water, which is heavier 
drop of sealing wax, and tie the other end of the than the butter-fat, will be thrown to the bottoms of 
thread to the shaft of your motor. Now hold, or, the bottles. This is the principle on which the regular 
better, fix your motor in a vise so that the shaft is centrifugal separators are made. 
vertical, and slowly start up the motor, when the How a Steam Engine Governor Works—The 
centrifugal force will make the egg whirl about its action of centrifugal force is tsed in many ways in 
shortest diameter and so bring it to a horizontal posi- various kinds of machines, and it is the opposing foree 
tion, as shown at B. that controls the operation of a steam-engine governor. 

The Spinning Disk.—Tie a thin wire to the edge 176), -_ 
of a metal disk that is about three inches in diameter, 79 illustrate the way a steam-engine governor works, 
and tie the other end of it to the shaft. Now hold, or fasten the ends of a pair of threads to a couple of 
fix your motor in a vise so that the shaft is vertical, ™arbles with a little sealing wax, and then connect 
and turn on the current slowly. When it gets up to them together by sealing the ends of a thin rubber 
speed the centrifugal force will make the free edge of band, which you have cut in two, to the marbles of the 
the disk rise until it is level with the edge that is tied *aling wax, as shown at in Fig. 105. 
to the wire, when the whole disk will be spinning in a 
horizontal plane, as shown at C. 

‘The Unspillable Pail of Water—This is an old 
experiment in a new form. Fix a piece of No. 24 
copper wire around the top of a thimble to form a 
bail on it, as shown at A in Fig. 104. Now suspend 
the little bucket thus made by a thread from the end 
of the shaft of your motor, and fix the latter in a vise 
so that the shaft will be vertical and steady. Fill the 


thimble full of water and turn on the current, when ‘Stranc 
the centrifugal force, as the motor gathers speed, will Yow a Steam En Baits Cath as Fiat 
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throw the bucket up and out of the vertical plane un 
it will revolve in a horizontal plane and the water will Tie the free ends of the strings to the end of your 
a er 5 motor shaft and start your motor up slowly; then 
increase the speed, by means of a water resistance, or 
Motor other rhcostat, when you will see the marbles gradually 
7 spread apart until the rubber band will stretch out, as 
shown by the dotted lines. This is exactly what the 
balls do of the steam-engine governor, and in so doing 
they work a valve which cuts down the flow of the 

_=%sy__ steam from the boiler to the cylinder of the engine. 
——— Why the Earth is Flat at the Poles.—To per- 
form this experiment, you will have to connect an ex- 
tension shaft, which is a steel rod about four inches 
long, to the shaft of your motor by means of a sleeve, 


Fig. 195. Two Practical Experiments With Centrifugal Force 


AcThe Water That Br ACream Separator 


Fier nne  BN ittion Versus Cental Fore, -—-«aS shown at B in Fig, 105, Now make two hoops 


THE SURVIVOR Vol. 3 


at A in Fig. 108. Next paste a piece of black tissue 


ess 
Bak 


A:The Inside B-The Outside 
Disk Disk 


Fig. 108, The Chameleon Colors. 


paper on the other disk and cut a section out of it, 
as at B; this done, make a hole in the center of the 4, 
or color, disk so that it will fit tight on the motor 
shaft, and make a hole in the center of the B, or 
sector, disk so that it will slip around easily on the 
shaft. 

Now put them on the shaft, then start up your 
motor, and look at the color disk through the sector 
disk, and as you do so change the speed of the latter 
by touching its rim with your finger, when it will 
change its po: n with reference to the color disk; 
is will have the effect of making the colors run to- 
gether and form various colored circles whose values 
constantly change. ‘This phenomenon is due to the 
persistency of vision. 

‘The Prohibition Jag-o-Scope.—This device 

ist 
should be in the hands of every pro ist with a 


thirst for knowledge, whether real or acquired. ‘To 
make it, cut out two pasteboard disks three inches in 
diameter, and divide one of them into two sets of 
radial bars, one inside the other, as shown at A in 


Cut Out, 
y 


rO=a 
IF cut out 
A-The Inside Disk B-The Outside Disk 


Fig. 109. ‘The Prohibition Jag-o-Scope. 
Fig. 109. You can put in the radial bars with India 
ink, or any other good black ink. 

Next cut four radial slots in the other disk, as shown 
at B, then punch a hole in each disk and mount the 
radial bar disk A on the motor shaft, so that it will 
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slip around and make the hole in the slotted disk B 
just large enough so that it will fit tight on the shaft. 
Start up your motor and then change the speed of 
your radial bar disk by pressing your finger against 
the edge of it, and at the same time look through the 
slotted disk. By changing the speed of the radial disk, 
one set of the bars will seem to be standing still, while 
the other set will apparently rotate. Again, when the 
speed is changed the two sets of bars will seem to turn 
in opposite directions, and sometimes the bars will take 
‘on the form of curves. 

‘The Phantom Vases-—This is a wonderful ex- 


periment that illustrates the persistency of vision, 
Screw the coupling of your motor on the shaft and 
screw the motor in the vise, so that the shaft is vertical 
and pointing up. Now take half a dozen pieces of 
iron wire one-sixteenth inch in diameter and three 
inches long, and bend them into various shapes, as 
shown at 4 and B in Fig. r10, 


Thelire 


Form in 
Rotation 


n B 


Wire Form 
for Decanter 


pjCouring 
Wire Form 
For Phantom 
Vase 
Moter Shaft 


Fig. 140. The Phantom Vases 


Screw one of the bent wires in the coupling, as at C, 
and start up your motor slowly when, due to the per- 
sistency of vi take on the shape of a vase, 
but it will be as thin as the stuff of which dreams are 
made. With a little experimenting you can make all 
manner of phantom-like ébjects, and the effects are 
often very weird. 

Experiments with an Electric Fan—A Simple 
Fan.—Make a two-bladed fan out of a piece of tin, 


sheet brass, or copper, as shown at 4 in Fig. r11, and 
188 


screw it on the shaft of your motor. ‘Turn on the 
current and you will have a breeze as fresh as though 
it came from the North Pole. 

The Floating Ribbons—Mount a wire in a wood 
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fan 
Motel 
‘Fe | Ribbons 
Standard 
ere 
: Support 
‘A: The Fan Blades = Supper 


B: The Floating Ribbons 
(A-B) Fig. 11, Experiments With an Eleetre Fan, 
block and fasten three or four tissue paper ribbons 
about five inches long to it, as shown at B. Place it in 
front of the fan and start the motor running, when the 
breeze set up will blow the ribbons out and keep them: 
floating in the air. 

Old Glory Unfurled.—Get a little soft, silk flag 
about one and one-half inches long, and glue one end 
of it to a match; then stick the free end of the match 
in a hole in a block of wood, or support it otherwise, 
and set it in front of the fan, as shown at C. Now 
start your motor, when the breeze set up will make the 
flag wave gloriously—and long may it wave! 

An Airplane in Full Flight—This experiment 
makes an interesting display for a store window. Be- 
gin by making an airplane, and this you do by folding 
Over a sheet of thin paper and cutting it ou, as shown 


Motor 
Shaft 


G-Old Glory Unfurled 
at D; paste the folded part at the seam together and 
spread out the wings and the tail. 

Stick one end of a silk thread about six inches long 
to the airplane, and fix the other end to the table with 
abit of wax under the fan and in a line with the center 
of it, when the airplane will soar away—without get- 
ting anywhere. 
with the fan, there are many others that you can work 
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Fold PaperonthisLine 


Motor. 


D- The Flying Airplane 
(CD) Fig. 11, Experiments With an Electric Fan, 
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up, which will not only provide amusement, but which 
will add to your store of information as well. 

An Electric Stir-a-Bout.—This is a very useful 
device for stirring up a drink or beating up an egg. 
To make it, couple the extension shaft on to the shaft 
‘of your motor, as shown at E, and screw the fan on 


Fr An Electric Grinding 


Ex An Electric Stir-a-bout 
(E-P) Fig. 11. Experiments With an Electric Motor, 

the end of it. If the fan is to go inside a tumbler, you 
will have to make a smaller one, say about two inches 

diameter. To use the stirrer, hold the motor firmly 
in your hands, at the same time being careful not to 
touch any of the moving parts and also keep the blades 
of the fan from touching the sides of the glass. 

An Electric Grinding Wheel—This is also a use- 
ful device, for with it you can grind the blade of your 


fenife, a pair Of scissors) G¢ any small artile:. ‘To ruske 
the wheel, cut out enough disks of pasteboard about 
one and one-half inches in diameter to form a pile 
ths of an inch thick, and glue them together, 
as shown at F, Make a hole in the center of it, the 
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‘wheel thus formed so that it will fit on the motor shaft 
tight. Now get a strip of fine emery paper three- 
eighths of an inch wide and six and one-half inches 
long, and glue it securely to the rim of the wheel. 
Put the wheel on the shaft of your motor and start it 
up, when you will have a small but very good little 
grinding wheel. 189 

XI 


ELECTRICAL TOYS AND TRICKS 


Besipes the numerous experiments already described 
all through this book, there are some others that you 
‘can make which are in the nature of toys, and again 
‘others that can well come under the head of magical 
tricks 
Some Etxctricat Toys 

‘The Jumping Ants.—You will remember that in 

Chapter V I told you how to make a jumping spring. 


Fig. 112. The Jumping Ants 


Tf now you will wind up a small electro-magnet, you 
can make a number of amusing toys. After you have 
made the jumping spring, bend over a short piece of 
Stiff wire and set it into a block of wood for a base, 
as shown in Fig. 112, Hang the electro-magnet on it 
and place a little heap of iron filings under it. 

Now connect the magnet, the jumping spring, and 
the battery together, and every time the free end of the 
spring makes contact with the mercury, the current 
will energize the magnet, and this, in turn, will attract 
the iron filings to it. ‘Then when the spring contracts 
and breaks the circuit, the magnet will be de-energized 
and the filings will drop. ‘This action makes the fil- 
ings look very much like a swarm of ants jumping up 
and down. 

Ain't We Got Fun?—For this toy make 2 
solenoid, that is, a sucking magnet (See Chapter V), 
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and set it on a wood base. Cut a little jumping-jack 
out of cardboard and pivot the arms and legs to the 
body; connect these members up with thread, so that 


Fig. 13. Ain't We Got Fun. 


‘when you pull the end of it that hangs down they will 
give a spasmodic jerk. Now hang the jumping-jack 
fn the bent end of a brass wire support, and fasten the 
lower end of the thread to the end of the plunger core 
of the solenoid. Connect the ends of the sotenoid. 
the posts of the jumping spring and the poles of a 


battery of two or three dey ells in series, a shown in 
Fig. 113, when the jack will jump automatically. 
Mr, Jazz of Razmataz—To make this amusing 
toy, cut a little head and body out of a bit of cork; 
then extract three stiff bristles from a hog’s back (or 
perhaps it would be easier to get them from a hair 
brush), and stick them into the lower part of his anat- 
omy at exactly equidistant points, as shown in Fig. 
114. Now lay a telephone receiver flat on the table 


Electric 
Bell or 
Buzzer 


Fig. 14. Mr, Jazz of Razmataz. 


‘and connect it, an electric bell, or buzzer, and a dry 
cell in series. Finally, set Mr. Jazz on the diaphragm 
of the telephone and the buzzer will make him jazz for 
all he is worth. 

Mount Vesuvius in Eruption —In Chapter X you 
were told how to make an electri¢ grinding wheel. 
Now take this wheel and cover the rim of it with 
coarse emery paper and mount it on the motor shaft. 
Next draw a picture of Mount Vesuvius on a sheet of 
heavy cardboard, cut it out, and stand it up in front 
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of your motor, as shown in Fig. rr5. Press a nail 
against the rotating emery wheel, when it will send 
192 


Fig. 115 Mount Vesuvius in Eruption 
‘out myriads of sparks. If you will make this ex- 
periment in a dark room, it will look as if Mount 
Vesuvius were in eruption again. 

How to Make Ye Old Dutch Mill—This is an 
easy toy to make and an interesting one to look at, 
‘The pictures shown at 4 and B in Fig. 116 are clear 
‘enough so that you can build ye old Dutch mill from 
them without the slightest trouble. Get a board one- 
half inch thick, three and one-half inches wide, and 
five and one-half inches long, for the base. ‘Take two 
pieces of wood, round or square, about one-half inch 
thick, and six inches long, for the uprights, and nail 
and brace them to the base one and one-half inches 
apart. 

‘This done, screw two screw-eyes into the tops of the 
uprights and slip a piece of dowel four inches long 
through them for the shaft. Make a pasteboard 
pulley one-quarter inch thick and two inches in diam- 
—_#&§ —* 193 


Vanes 


Windmill 
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C= Ye Old Dutch Mill 
Complete 
Fig. 116, How to Make Ye Old Dutch Mil, 
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eter, and cut a groove in it. To make the pulley, 
cut out enough disks of thick pasteboard to get the 
required thickness, glue them together, and put a flat- 
iron, or other weight, on them, Cut a one-quarter 
inch hole in the center of it, slip it on the shaft, and 
glue it there. 

Draw-a circle six inches in diameter on a piece of 
cardboard, mark out four vanes on it, as shown at 4, 
cut it out and glue it to the end of the shaft. Screw 
down your motor to the other end of the board, and 
belt the pulleys together with a soft string. Finally, 
draw a picture of ye old Dutch mill on a sheet of 
heavy cardboard, as shown at C, and glue it to the 
front edge of the base, when your windmill is ready to 
run and grind its grist of fun, 


He 
EB WS 
| Motor | 
Base Base 
Get fee same 


‘Trip Hammer. 

How to Make a Motor-Driven Trip-Hammer.— 
‘The chief merit of this hammer is that it makes a 
noise. Get a board one inch thick, four inches wide, 
and eight and one-half inches long, for the base, and 
then cut out two support blocks one-half inch thick, 
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‘one and one-half inches high at one end, two and one- 

hhalf inches high at the other end, and four and one- 

half inches long; drill two one-sixteenth inch holes in 

them near the bottom, as shown at A in Fig. 117. 

‘The next thing to do is to nail these supports to the 
base at one end and glue a hardwood block, which is [___| 
called the anvil, one-half inch thick, one inch wide, and *¢-gyey/of Hammer. 
‘two inches long, to the other end, as shown at B. lags ee ea ee 
New niakg a dhatbwithia tp onion ter Cuvee) 9 eee arte A Mepe DNA Heenan 
apiece of wood one inch square and two and one- through the other hole in the support, slip the hammer 
quarter inches long, and glue and screw a piece of Jever on to the dowel, and glue it to the middle of the 
wood one-eighth inch thick, one inch wide, and two Jatter. Finally, run the dowel through the other hole 
inches long, to one side of the square trip shaft, so in the support, when your trip-hammer will look like 
that it projects over it, as shown at C. G,, Balt the snolor to your triphammer, tam:on the 

‘This done, make a grooved pasteboard pulley as current, and you will have a regular Robin Hood 
described in the foregoing toy, but have it three- anvil chorus, 

‘ighths of an inch thick and three inches in diameter, 

and glue and screw this to one end of the shaft, as Some Evectricat Tricks 

shown at D. Set the shaft between the upper holes in The Electrified Papers—While this is not 
the support, push a wire nail through each hole and strictly a trick, T once knew a magician who used it as 
drive them into the ends of the shaft. 

‘The next and last part to make is the hammer, and 
for this get a block of hardwood one inch thick and 
‘one and one-half inches long, and make a tapering 
hole through it near the top, as shown at Z. Cut out 
a wood lever one-half inch thick, one-half inch wide 
at the point where the pin goes through it, and taper 
it at both ends, as shown at £. Drill a one-quarter 
inch hole through the lever three-quarters of an inch 
from one end, and glue the other end into the hammer 
block, 


Now push a dowel four and one-half inches fong, 
196 
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Fig. 118 ‘The Electrified Papers, 
an experiment leading up to the power of mind over 
matter, and it is also one that makes an audience laugh 
for the same reason that a girl laughs when she has 
her picture taken. 

‘Tear up a sheet of newspaper into strips, as de- 
scribed under the sub-caption of “The Electrified 
Papers” in Chapter I. Now go among the audience, 
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or 2 room full of peopl tnd as you electrify each strip 
by rubbing it with your finger nails, as shown at in 
Fig. 1 (See Chapter 1), place it on the face of one of 


I es em 
nen 


rts 
[= 1 rigs: the spectators, as shown in Fig. 118, when it will be 
TBeSideVewefiammer "sq IEEE, attracted to it by electrostatic induction and held there 


by electric attraction. 
GsuAttip The Light and Heavy Box—About fifty years 
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ago there lived a famous French magician named 
Robert-Houdin, and he was sent to Africa to tame the 
fierce Algerians with his tricks. The one they could 
not understand was his light and heavy box. ‘This 
was a box with a pair of handles in the ends and light 


Electro-Mi 


Set inti 
BTheHeavy Box 


Reyes 
Fig. tg, The Light and Heavy Box. 


enough so that a boy could easily lift it. But when 
the great magician commanded it to get heavy, the 
strongest Algerian tribesman could not budge it. 

‘You can make one on a small scale and mystify your 
wis, Begin by boring two holes in the top of a 
cigar box and fix an electro-magnet on it so that the 
ends of the poles are flush with the top of the box, and 
then paste a piece of paper over the surface to keep 
them from showing, as in Fig. 119. Now run two 


wires out of the box and to your key and battery, 
which must be concealed, 

Nail the box to the floor or to the top of an old 
table, and nail down the lid. This done, take another 
cigar box and fix a piece of thin sheet iron on the bot- 
tom of it, and cover this over with paper. Set this 
box on the top of the other one and let a spectator 
pick it up, which he can easily do as long as the current 
is off; then have your assistant, who is concealed, close 
the key and the spectator will find that the box is now 
quite heavy, as shown at B. 

‘The Spirit Whispering Box—" I can call spirits 
from the vasty deep.” “ Why, so can I, or so can any 
man, but will they come when you do call for them?” 
Shakespeare makes two of his famous characters say. 
Well, here is a box that is a medium through which 
the spirits will come when you do call for ther. 

Make a coil about one foot in diameter of No. 18 
double-cotton-covered magnet wire, and have twenty 
turns in it. Lay this coil in the drawer of a table and 
connect a pair of wires to the ends of it; run them out 
and into another room so that they cannot be seen, 
and connect them to a telephone transmitter (See 
Chapter VIT) and a battery. 

Now wind up a coil of twenty-five turns of No. 24 
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wire, and make this one just large enough to go around 
the inside of a cigar box. Bore a one-half inch hole 
in the top of the box and fix a telephone receiver to it, 
so that the opening of it is exactly over the hole in the 
box. 

Last of all, connect the coil in the box to the tele- 
phone receiver, and nail or screw the li 


é 200 
down tight, Give the box to a spectator to liold toh 


car, and then have your pal tall into the transmitter in 
the other room, whien the listener will hear voices from 
the other world—that is, he will if he believes so, 


Fig. 120, The Spirit Whispering Box, 

Instead of using a box to listen-in to, you can put 
the coil and receiver in a teakettle, when voices will be 
heard coming from the spout, and instead of having 
a coil of wire in the table you can have a big one under 
the floor of the room. All of these marvellous effects 
are, of course, diie to mutual induction between the 
two coils. 

‘The Spirit Rapping Table —This is the last word 
in spirit table-rapping, and the effect is startling, to 
say the least. You carry a small table formed of a 
single leg, with three extension feet, through the 
audience. You now ask questions of the dear de- 
parted, or have the spectators do so, when the table 

201 
will rap out the answers—three for yes,” one for 
“no,” and to for “I don't understand,” or Twill 
have to look it up in the encyclopaedia,” which is in 
accordance with the most approved spiritualistic code; 
and, to cap the climax, it will continue to rap out 
answers when it is held by any of the spectators. 

Yes, you have guessed it—the table is worked hy 
wireless, and here is the modus operandi of it. Get a 
small table with an iron o brass leg, if possible. Now 
make a wireless coherer receiving set, as described in 
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Fig. 121. ‘The Spirit Rapping Table, 


Chapter XIX, but without the sounder, and mount it 
ina hollow table top, as shown at 4 in Fig. 121. ‘This 


This 
‘you can easily make by sawing out two disks of one- 
hhalf inch thick wood for the top, and twelve or four- 
teen inches in diameter. Fix a flange to one of them 
so that it can be screwed to the top of the metal leg; 
on this disk mount the receiving set and connect one 
plug of the coherer with the metal leg for the ground. 
Now fasten a sheet of zinc to one side of the other 
disk and connect the other plug of the coherer to it. 
Next, mount this disk on top of the receiving set and 
keep the zine plate at least one-quarter inch away from 
the instruments; this you can do by separating the two 
disks with half a dozen wood blocks one-half inch 
square and about two inches high; this will make the 
total thickness of the table three inches. Cut a strip 
of heavy cardboard three inches wide and three and 
one-quarter feet long, and tack it around the disks to 
cover the space between them. 
top a dead black, and your table is ready to couple 
world with the next. It is shown ready to use at B. 
‘Set up the spark coil transmitter, which is also de- 
scribed in Chapter XIX, close to where you want to 
tise the table, but it must not only be concealed from 
sight, but the noise of the spark must not be heard. 
Rum the aerial wire from one side of the spark gap up 
the wall and connect the free end of it with a zinc, or 
copper, plate, twelve inches on the sides, and tl 
should be suspended by a porcelain insulator. Then 
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203 
run a wire from the other side of the spark gap to a 
like zinc, or copper, plate, and let it rest on the floor. 
‘Now when you hold the table in your hand and your 

chum presses the key down as he would to make a dot 
if he were telegraphing, the receiver will respond and 
the hammer of the electric bell will give forth a very 
uncanny rap as it taps the glass tube, and, of course, 
answer any question that you or the spectators 
may put to it. ‘The fact that you can let any spectator 
hold the table and still get the physical manifestations 
of spirit power on the plane of sound, é. ¢., raps, is very 
‘mystifying to those who are not “in the know.” 
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ELECTRIC LIGHT, HEAT AND POWER 


Kxowsne now how generators are made and work 
and how practical ones, by which are meant those that 
are large enough to do useful work, are driven by 
engines and other prime movers, you are ready to take 
up the alluring subject of household electricity. If 
your home is already wired and you have current sup- 
plied from a central station, you won't have to worry 
about installing a generator, and you can have all the 
light, heat and power you want at any time and place 
you want it. 
Execratc Lass axp Licutine 

‘There are several kinds of electric lamps in use, but 
the two chief types are, (1) incandescent lamps, and 
(2) arc lamps. ‘The former are generally used for 
internal illumination, and the latter for external illu 
but sometimes it is found convenient to re- 
verse the foregoing order, depending on conditions and 
the kind and extent of lighting that is needed, 

Incandescent Lamps.—An incandescent lamp is 
‘one in which a filament having a high resistance is 
heated white-hot, that is, to incandescence. ‘The in- 


Finally, paint the table candescent lamp was invented by Edison in 1879, and 
is in his first practical lamp he used a filament made of 
a hairdike strip of bamboo; this was changed into 


208, 
carbon by heating it, and it was then sealed in a glass 
bulb and the air exhausted from it. 

As time moved on great improvements were made 
jin the lamps, and chief among these was the substitu- 
tion of pure cellulose for the bamboo fiber. Now the 
woody fiber of all plants is formed of cellulose, and 
this compound in turn is formed of six atoms of 
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carbon, ten atoms of hydrogen, and five atoms of 
oxygen. Cotton is practically pure cellulose, and when 
it (the cotton) is treated with nitric acid, gun-cotton 
results. ‘The gun-cotton is now dissolved in ether and 
alcohol, when a viscous fluid called collodion is formed. 


0.1 


A-CarbonFile- B- & C-A Tungsten Fil- 
ment Lamp Socket. ~ ament Lamp 


Fig. 122, Kinds of Incandescent Lamps, 


‘The collodion is then forced through nozzle-like 
holes made in sheets of steel, and from this they pass 
through a bath of alcohol, which hardens them. ‘The 
threads thus obtained are now laid carefully into 
graphite crucibles, which are brought to a high tem- 
perature in a vacuum, when only pure carbon remains. 
‘The threads are then cut up into filaments, and the 
ends of these are joined to x pair of wires, which are 

209 
sealed in the base of a glass bulb, ‘The final operation 
is to exhaust the air from the bulb when the latter is 
sealed off and the lamp is ready to use, as shown at 
Ain Fig, 122. 

A hollow metal screw plug is cemented to the bottom 
of each lamp, and one of the terminal wires of the 
filament is soldered to the screw plug, and the other 
terminal wire is soldered to a brass disk, which is 
secured in and to but insulated from the bottom of the 
screw. A metal screw socket which may be attached 
to an electric cord or secured to the wall or ai electric 
fixture also has a metal base fixed in but insulated from 
it, as at B. 

One of the service wires that carriés the current 
from the generator, or storage battery, is connected 
with the metal disk, and the other wire with the metal 
screw. Now, when you screw the lamp into the socket 
the male and female screws and the metal disks will 
make contact, when the current will be conducted 
through them to the filament of the lamp. 

‘The More Recent Tungsten Lamps.—Tungsten 
is one of the rare metals of the earth and it was found, 
several years ago, that if the filament of an incandes- 
cent lamp were made of it, it would give a far whiter 
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and brighter light with a smaller consumption of cur- 
rent than where a carbon filament was used. So in 
these days the carbon filament lamp is seldom ‘seen, 
and when it is, itis conspicuous for its feeble Tight and 
yellow color. 

When tungsten is used for the filament, it is drawn 
down about as fine as a horsehair. Tt is then wound 
in a staggered form on a glass and wire support, which 


1 
is finally sealed into a bul as in the case ofthe carbon 
filament previously explained. A tungsten lamp is 
shown at C. The bulb is then exhausted and left a 
vacuum, or else it is filled with nitrogen gas. Minia- 
ture tungsten lamps of various candle power are used. 
for many different purposes, and among these may be 
mentioned flash-lamps, Christmas tree lanips, and 
motor-car lamps. 

What Candle Power Means.—'The candle power 
of any lamp is that which is equal in strength to one 
made by a standard candle, and this latter, in turn, is 
‘one that will give a light equal to a candle which will 
burn 120 grains of spermaceti wax per hour. ‘The 
candle power of a light can easily be found by com- 
paring it with that of a standard candle, and this is 
done with a simple apparatus called a photometer.’ 


sy text hook on Light will give you an explanation of how 
this is made and works. . isa os 


‘The light an incandescent lamp will give depends 
chiefly on (1) the material of which the filament 
made, (2) on the amount of current (which is meas- 
ured in amperes) that flows through the filament, and 
(8) the pressure (which is measured in volts) that 
forces the current through it. A watt is equal to the 
amperes multiplied by the volts, and it takes about 
three watts per candle power to raise the carbon fila- 
ment of an incandescent lamp to brilliancy, while it 
takes only one watt per candle power to raise the 
filament of a tungsten lamp to brilliancy. 

* See the next chapter. 

How to Connect Up Lamps,—Alll incandescent 
Tamps are made to be used with a given voltage, and 

21 

this for ordinary lighting purposes is either 110 volts 
or 220 volts, As the voltage of a lighting circuit is 
constant and the current is variable, the lamps and 
other apparatus are connected across the service wires, 
or in parallel, as it is called, as shown in the diagram 
in Fig, 123, when each lamp, heating appliance or 
motor takes the necessary amount of current to oper- 
ate it, 
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Electric Electric 
Heater “Motor 


Electric 

enerator 
Fig. 133. How Lamps, Heaters and Motors Are 
% 7 NGonected Up in Parallel. 


Connecting the lamps and other appliances in 
parallel has several advantages over connecting them 
in series, Chief among these are, (a) if a lamp or 
other piece of apparatus burns out, it does not break 
the circuit, or (b) if there is a variation in the amount 
of current used by a piece of apparatus, the other lamps 
and other appliances are not appreciably affected. 

About the Electric Arc Lamp.—In the year of 
1800 when the electric battery had been pretty well 
developed, Sir Humphry Davy, a British scie 
found that by connecting the electrodes of one with a 
couple of picees of charcoal, then holding the latter 
in contact and drawing them apart ail, aight that 

12 
proportionately rivalled the brillianey of the sun was 
produced; and it was thus that the electric are Tight 
‘was born. 

A current having a pressure of at least forty volts 
must be used to produce the arc, and if you will use 
the following experimental lamp to strike the are with 
and then examine it through a piece of red glass; to 
protect your eyes, you will observe that the current as 
it flows across the air-gap between the ends of the 
carbons takes on the curve of an arc and that it is of 
dazzling brightness. ‘The + or positive electrode of 
the battery should always be connected with the upper 
carbon and the —or negative electrode with the lower 
carbon. 

‘This is because the lower end of the + or positive 
carbon becomes concave as it burns away, and as this 
cavity is heated to incandescence the light of it is 
thrown down just as though there was a reflector back 
of it. Moreover, the upper carbon burns away about 
two-thirds as fast as the lower carbon, and the end of 
the latter takes on a blunt form. 

A Simple Experimental Are Lamp—To make 
the simplest kind of an arc lamp that can be used for 
experimental work, cut out a base-board one-half inch 
thick and four inches on the sides, as shown in Fig. 
124. Now drill 2 one-quarter inch hole in the center 
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of it, a three-cighths of an inch hole one and one- 
quarter inches in front of it, and a one-cighth inch 
hole in the two front comers. 

Next. cut off a piece of brass rod five and one-half 
inches long for the support, file off one of the ends to 
a fairly sharp edge, and then set the other end into the 


13 
center hole in the block, so that it will remain in a 
rigidly fixed vertical position, This done, cut off two 
pieces of thin brass tubing three-eighths of an inch in 


Fig. 124. A Simple Experimental Are Lamp, 


diameter (outside measurement) and one inch long, 

and cut a couple of slits half-way down in each one. 
Push one of these carbon holders into the large hole 

in the base and solder the end of a brass rod one- 


inch in diameter and four and one-half inches 
which you have filed a V notch, one and one- 
inches from one end, to the top of the other carbon 
holder. Make a weight of a piece of lead one-half 
inch in diameter and five-cighths of an inch long, and 
drill a three-sixteenths of an itch hole through the 
center of it lengthwise, when you can slip it over the 
brass arm. 

Finally, screw two binding posts into the front holes 


-on the base; fix a piece of heavy copper wire to each 


‘one, and then solder the free end of one of them to 
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the carbon holder in the base and the free end of the 
other one to the lower end of the support rod. Push a 
carbon rod three-eighths of an inch in diameter and 
about one and one-half inches long into the lower 
carbon holder, and a carbon rod about three inches 
Jong into the upper holder. Now set the rod arm on 
the knife edge of the support and see that the carbons 
are exactly in a line; then adjust the weight so that 
the rod arm exactly balances, when your experimental 
are lamp is complete. 

All you need to do now is to connect the binding post 
which makes connection with the lower carbon, to one 
end of a battery which gives a current of forty volts 
or over, or better, to a generator or a lighting circuit 
which gives a 110-volt current. When you use either 
of the latter sources of current, you must have a re- 
sistance in cirenit to cut down the current to the re- 
quired strength and then strike the arc, 

How a Regular Arc Lamp is Made.—In a com- 
mercial arc lamp the upper carbon is fed automatically 
as it hums off, so that the length of the arc always 


rérisiosthe same. Whea the current fe tarned co, 
the upper carbon is raised by means of an electro- 
magnet and fed down by gravity, all of which is con- 
trolled by a clutch, ‘This device is formed of a brass 
ring whose inside diameter is just a shade larger than 
the rod which holds the upper earbon, and it is pivoted 
to another rodl that ends in a core of soft iron, 

In the top of the lamp is a solenoid, or sucking mag- 
net, and the core of soft iron extends into the hole of 
the solenoid, as shown in the diagrams in Fig. 125. 


fSetencid 
JronCore 


AcWhenthe Current.is Off B, When The Current isOn 
Fig. 1 How a Standard Are Lamp is Made 


One terminal of the solenoid is connected to the + or 
positive wire of the generator or service wires, and 
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the other terminal of it is connected to the upper car- 

bon, while the lower carbon is connected with the — 

or negative wire of the generator or service wire, 
Now, when the current flows through the solenoid, 


it sucks up the core, an as the clutch is pivoted to 
the latter its weight holds the free end down, and as 
the core keeps on moving up the clutch grips the car- 
bon rod, when it also moves on up with the core until 
the carbons are far enough apart to strike the arc. 

‘As the carbons burn away the arc grows longer and, 
hence, the resistance of it becomes greater; the co 
sequence is that less current flows through the solenoid 
and its magnetic force gets weaker. The core then 
slips down and this releases the grip that the clutch 
has on the carbon rod a little, when the latter moves 
down until the are is short enough so that more cur- 
rent again flows through the cireuit, In a commercial 
arc lamp there are other additions and refinements, but 
they all work on the above principle. 

How to Make an Experimental Electric Fur- 
nace—In these days of creative chemistry when $0 
many new compounds are being produced by the elec 
tricare and so much that is yet unheard of remains to 
he discovered, you should build an electric furnace, if 
possible, and do a little experimenting on your own 
hook, Fortunately, the cost of making an electric 
furnace is very sinall and its construction is exceed- 
ingly simple. 

‘The temperature of an electric arc is in the neigh- 
borhood of 7,000 degrees Fahrenheit, and this is twice 
as high as is needed to melt platinum, so, obviousl 
t is easy to melt any of the ordinary metals with it, 
‘The first electric furnace was made by Dr. Robert 
Hare, a chemist of the University of Pennsylvania, 


shortly after Davy producol the are light, ud wit i 
he “changed charcoal into graphite, separated phos- 
phorus and obtained the metal calcium from their re- 
spective compounds.” 

‘To make a sinall electric furnace, in which you can. 
melt an ounce or so of any of the ordinary metals, 
make a box, or casing, of sheet iron about four inches 
high, four inches wide, and six inches long, with a 
cover to fit it. Get a block of limestone, or calcium 
carbonate, to give it its chemical name, three inches 
high, four inches wide and six inches long. Cut a 
conical hole in the top of the block just large enough 
so that a graphite crucible one inch in diameter and 
about one inch deep will set into it; and cut out a half- 
round groove three-eighths of an inch across length- 
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(A-B) Fig. 125, The Experimental Electric Furnace. 
wise in the top of the limestone block, so that the 
carbons will lay in them snugly. 

Next make a limestone cover about one inch thick, 
four inches wide, and six inches long, and cut a half- 
round groove three-eighths of an inch across in one 
side of it, so that when the carbons are laid in the 


lower groove and the cover is put on the grooves, 
it will fit over them. Two cross-sectional views 
of the electric furnace are shown at <4 and B in Fig, 
126, and the furnace complete at C. Finally, place 
whatever metal or substance you want to melt or heat 
to a high temperature in the crucible and connect the 


Diagram For 
The Electric Furnace the Electric Furnace 


Complete 
(CD) Fig. 126, ‘The Experimental Etec 


ends of the carbon to a 110-volt generator or power 
circuit with a rheostat, which is a variable resistance, 
in circuit as shown at D, and turn on the current. 

About Electric Heating Appliances—When a 
large amount of current is made to flow through a wire 
too small to carry it, the latter gets hot. This is be- 
cause the wire has what is called resistance, which 
opposes the flow of the current. It is this prin- 
ciple that is made use of not only in heating the fila~ 
ments of incandescent lamps, but in all other heating 
appliances, such as curling irons, toasters, percolators, 
Aatirons, ete 

For heating purposes a special alloy wire or strip" 
is generally used that has a high resistance. ‘To make 
a heating unit for an electric radiator, the resistance 

29 

wire is wound on a spool, or form, of soapstone, 
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porcelain, slate, mica, or other heat-resisting insulator, 
as shown at 4 in Fig. 127. An insulator of this kind 


Porcelain 
_7_ PesistanceWire 


"Bier 


as] 


A-AGylindrical 


Heating Element 
B:AStamped Sheet Metal 
Heating Element. 
Fig, 127. Kinds of Heating Elements, 


hhas a spiral groove in it, so that the turns of wire 
when wound on it will lie closely together, and yet 
not touch each other. A heating unit for a fatiron 
is made by punching a zigzag strip out of a thin sheet 
of high resistance alloy, as shown at B, and placing 
this between two sheets of mica, when the element 
‘thus formed is set into the shell of the iron and the 
whole is then screwed together. 

About Using Electric Power.—If your house is 
supplied with 110-volt direct or alternating current, 
you have the power at hand for doing all sorts of work 
from running a sewing machine to driving a wood 
saw. Motors are made especially to be used with 
direct or alternating current of any horse-power or 
fractional horse-power you want. 

For general utility work around a house or a farm, 


220 A 
a small portable motor tiounted on a tripod, 
in Fi 


Fig. 128 A Portable Motor for Home Use. 
about and connected to the lighting circuit, and the 
pulley can be belted to any machine you want to run, 
223 
xu 


‘HOW TO WIRE YOUR HOUSE 
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Tris easy to wire a house for electric light, heat and 
power, but it is hard to wire it and do a good job, 
especially after a house is already built. There are 
two ways to wire a house, and these are to use (1) 
‘exposed wiring, or (2) concealed wiring. By exposed 
wiring is meant that the wires are run on the surface 
‘of the walls and ceilings, and this is easy to do but 
not very presentable. 

The time to wire a house is, of course, when it is in 
the process of building, for then the wires can be run 
between the walls and the ceilings and floors without 
any trouble. Where a house is already built, it is a 
difficult thing to snake the wires between walls or floor 
ing, although it can be-successfully done. To hire 
such a job done is expensive, hence where a house is 
already built and it is to be wired, the simpler and 
cheaper expedient of using exposed wiring is often 
followed. 

‘The First Things to Do.—The first things to do 
when you are going to wire your house are (1) 
‘get a copy of (a) the “List of Electrical Fittings” 
and a copy of (b) “The National Electric Code,” of 
the Board of Fire Underwriters; (2) get catalogs 
from one or more electrical supply houses which will 
give you the prices and other data concerning the fit- 
tings you need; 


fittings you will require 
tings the estimate calls for, and (5) bu 
kit of tools. 

The National Board of Fire Underwriters is an or- 
ganization whose chief office is located at 135 William 
Street, New York City, and whose business it is to 
see that all of the wiring which is done and fixtures 
that are made and installed are in accordance with 
certain rules and regulations. ‘This is done for the 
benefit of the various fire insurance companies, so that 
the fire hazard will be reduced to as stall a value as 
possible. ‘There is an office in nearly every city. 

The List of Electrical Fittings gives a list of various 
fixtures made by the different manufacturers, which 
the National Board of Fire Underwriters approves of 
as conforming to their rules of safety, and as these 
are usually just as cheap as those that have not been 
approved, it is good policy to use them, 

The National Electrical Code gives the rules and 
regulations that have been Iaid down for the design 
and construction of safe electrical fittings; and it also 
gives information as to how 2 job must be done in 
order to mect the Fire Underwriters’ requirements. 


an electrician’s 
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A copy of the Code and the “ List of Electrical Fit- 
tings” will be sent to you free of charge by the Na- 
tional Board of Fire Underwriters, or you can, prob- 
ably, get a copy of each one from any fire insurance 
agent in your community. 

In nearly every city of any size there is a dealer 
in electrical supplies, and it is always the better way 


‘To estimate the amount of wire and the fittings you 
will need, you must first find out how many lamps, 
switches and fuses you want to use and decide on 
whether you want the wiringyto be concealed or open. 
If the house is already built, it is easy to go over it 
room by room and decide where the lamps and switches 
shall be placed, and with a long, flexible rule or a 
tape measure determine the length of wire you 
need. 

If the house is to be built, you can take the archi- 
tect’s plans, and these will either have the positions of 
the lamp fixtures marked on them, or if not, you ean 
mark them on, with the advice of every one in the 
family, of course, And then with a rule you can 
measure off the length of wire you need. ‘This part 
of the job must be done very carefully, or you will 
find that you have either bought too much wire and 
too many fixtures, or else that you have bought too 
little. In the first case you wit] waste money, and in 
the second you will waste time, besides the incon- 
venience you will be put to, So the better way is to 
make all of your measurements and calculations with 
care and nicety, and so obviate the uscless expense and 
trouble. 

While buying your wire and fixtures, you should 
also get the necessary tools to do the wiring, and 
these will be described presently. ‘Then there are sev- 


‘eral other stall articles you must have, and be sure to 
get these before you start to work. 

About Wiring and Wires—Alter you have 
wired 2 house, you must inform The National Board 
of Fire Underwriters, and they will send a man to in- 
spect it, and if you have conformed to their rules and 
regulations he will pass it and give you a permit to 
tum on the current. First of all, there are two kinds 
and these are (1) outdoor wiring and (2) 
mdoor wiring. You will probably have little need to 
do any of the first kind, unless you want to run a line 
from the house to the garage or between other near-by 
buildings. 


aur 
GeFlesible Armored Conduit 
Peay Kinde of Wie 

For outdoor lines, that is, lines exposed to thie 
weather, you must use what is known as approved 
‘weather-proof wire, and this must not be smaller than 
No, 14 gauge. While this kind of wire will stand up 
under the weather, it is not fire-proof and, hence, 
should not be used for inside work. Weather-proof 
wire is made by covering the wire with three braided 
layers of cotton, and these are then impregnated with 
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a weather resisting compound. 
Fig. 129. 

For indoor works, where’ the wiring is exposed, or 
open wiring, as it is called, the wires must be either 
(a) supported by porcelain cleats or porcelain knobs, 
or (b) they must be run in the grooves of wood or 
metal molding. In either case the same kind of wire 
is used, namely, approved rubber covered wire. This 
kind of wire is tinned first and then covered with a 
slow-burning rubber compound, Outside of this is a 
covering of cotton yarn braid, and this is treated with 
a wax compound that has a high ignition point. It is 
shown at B. If there are not too many lamps, No. 14 
wire will be large enough, 

Finally, where the wiring is concealed, that is, run 
between the walls, floors and ceilings, it must be further 
protected by a metal sheathing. This is usually done 
by wrapping a heavy strip of metal spirally around it, 
when it is known as flexible armored conduit, It is 
pictured at C. 

The Fittings You Need.—Besides the above 
‘vite, you will need the following different Gittings, and 
the accompanying cuts show what most of them look 
like: Fer Open Waring: Use split porcelain cleuls, as 
shown ‘at A in Fig. 130, or split porcelain Evoks, as 
shown at B, ‘These insulators are screwed to the stud- 
ding of the walls or beams between the ceilings and 
floors, and they form the supports for holding the wire 
taut and also to keep it away from the surface of the 
ceiling or walls. 


It is shown at A in 
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‘The insulators should be spaced from one to three 

feet apart, except where the wires turn a comer and 
re 

three of them should he place! close together in 
al arc, as shown at C. Before they are screwed 
up tight, the wires are slipped into the groove, when 
the screw is driven in and the wire will be held tight in 
place. A porcelain bushing (See D) is used wherever 
it may be necessary to run a wire through a wall. 


Wire 


the 


AcA ‘Cleats 

= ASplit Porcelain 
Cleat C:How toTurn 
a Corner 


- A Porcelain 
B-ASplit Porce- Bushing 


lain Knob 


Fig, 130. Kinds of Porcetai 


osulators, 


Lamp holders are of two kinds, and these are (1) 
receptacles, or fixed holders, as shown at 4 in Fig. 
131, and (2) sockets, or drop holders, as shown at B, 


@ GF 


AzAPorcelain B-A Key 
Receptacle Socket 
Fig. 31. Kinds of Lamp Sockets 
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‘There are three kinds of switches used for turning 
on and off the current. ‘The first is a double-pole, 
single-throw switch, as shown at 4 in Fig. 132, It 


A: ASingle Throw 


i 37 A Two Wire Main 
Doublé Pole Switch Br A Two Wire Mai 
Fig. 132, Switches and Cutouts 


ide wiring makes 


‘THE SURVIVOR Vol. 3 
connection with the service wires of the generator or 
from the generator station that leas into the house. A 
switeh of this kind is often placed in a small iron box 
called a cut-out box, and this should also contain a 
pair of porcelain fuse blocks, as shown at B. 
Wherever the lighting cireuit makes connection with 
the service wires, there should he a pair of these fuse 
Mocks. ‘These blocks are made in different shapes, 
hut those that have a screw socket like a lamp and 
whose fuse is contained in a metal shell that can be 
screwed into the socket are the kind that are generally 
used for lighting circuits. 

Fuse plugs can be had with fuses of different cur- 
rent carrying capacities, but one that will carry five 
amperes at 125 volts is large enough for two or three 
lamps; where more lamps are used, fuses of larger 
carrying capacities must he used. ‘The best way is to 
have two or more pairs of fuse blocks in different 
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parts of the circuit, for then if one of them burns out 
the whole house will not be in the dark. 

‘The second kind of a switch is the suap switch, 
which is pictured at 4 in Fig. 133, and this is screwed 


aes 


AzASnap Switch 


(Ss) 
B. APushButton 
Switch 
Fig. 133. Snap and Push Button Switches. 
to the wall at any point-where you want to turn the 
lights on and off. It is generally used where the wir- 
ing is exposed. 

For Concealed Wiring—When wires are run be- 
tween the walls and ceilings and floors, the service 
es from the generator or generating station must be 
led into the house through either porcelain bushings or 
iron piping, and these directly into an entrance cul 
‘out box, that is, a sheet-iron box having a hinged door 
and in which is fixed the fuse blocks and the double- 
pole, single-throw switch. 

‘The flexible armored conduit is led into the box and 
its wires are connected to the other side of the switch; 
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the conduit is then Jed out to a point as nearly in the 
center of the branch circuits as possible, At this point 
the conduit is led into another iron box, called an outlet 
box, and the conduits for the branch circuits lead into 
it when all of the wires are connected up and soldered. 
‘The reason these boxes are used is so that the wires 
themselves shall at no time be exposed and hence can- 
not set fire to anything, should there be a short circuit 
between them. 

Finally, where each of the conduits is brought out 
through a wall or a ceiling, so that the wires can be 
connected with an electrolier or a lamp bracket, it 
must be led into an outlet box; this is a small iron box 
that sets flush with the outside surface of the wall or 
ceiling, and which is concealed when the fixture that 
holds the lamp is serewed into it. An outlet box must 
also be used wherever the conduit leads to a switch. 

‘The kind of a switch that is generally used for con- 
cealed wiring work is the push-button switch shown 
at B in Fig. 133. This switch on which the buttons 
and contacts are mounted is set in the wall and flush 
with it when the plate is screwed to it, thus making 
a very neat appearance. 

‘The Tools You Need.—You need but very few 
tools to wire a house, and these are (1) a car- 
penter’s hammer; (2) a carpenter's cross-cut saw; (8) 
an clectrician’s serew-driver; (4) a ratchet brace and 
three or four bits of different sizes; (5) a pair of six- 
inch lineman’s pliers to cut off wires and to make 
splices and joints; (6) an electrician’s knife to cut 
the insulation off the wires and to scrape them; (7) 
‘a gasoline blow torch, or an alcohol torch for solder- 
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ing splices and joints, or heating a soldering copper} 
nd (8) a soldering copper for soldering splices and 
joints. 

Other Materials You Need—To complete your 
equipment, you must also have (a) a box of soldering 
paste to siear on the splices and joints to make the 
solder stick well; (6) a roll of wire solder; (¢) a roll 
of splicing compound, which is really a kind of rubber 
tape, and this is wrapped around the splice or joint 
after it is-soldered; and (d) a roll of friction tape, 
which is used to wrap around the splicing compound 
to hold it in place. 

How to Do the Work.—The first thing to do 
when you start to wire a house is to know to a cer- 
tainty that the service wires that lead into the house 
are dead, that is, that there is no current in them. If 
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you have your own generating plant, this is easy, but 
if you have current supplied by the lines of a light, 
heat and power company, then you must get them to 
‘cut off the current. 

For an exposed wiring job, begin by running a pair 
of approved rubber covered No. 12 or 14 wires from 
the double-pole, single-throw switch that is connected 
through the fuse block with the service line to some 
central point, in the basement if the house has one, 
and secure the wires as you go along to the beams 
with the porcelain cleats or knobs. Now cut the in- 
sulation off of the ends of the wires and scrape them 
bright. 

Run as many pairs of wires from this as you want 
branch circuits to different parts of the house. Where 
the ends of wires are connected together, it is called 
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a splice, and where the end of one wire is twisted 
around another wire that is continuous, it is called a 
joint, ‘To make a splice, trim the insulation off of 
the ends of the wire and cross them, then twist 
the end of one of them around the other, and then 
twist the end of this one around the first one, which 
you can easily do with your pliers. 

‘To make a joint, trim the insulation off of the lead 
wire about three inches long, and then scrape it; then 
trim the insulation off of the end of the branch wire 
and scrape it and twist it around the lead wire, which 
you can also easily do with your pliers. 

Whenever you make a joint or a splice, it must be 
soldered; a quick way to do this is to put a dab of 
soldering paste on the splice or joint, and then heat 
it with the flame of your blow-torch, being very care- 
ful not to burn the insulation, and touch it with the 
end of your wire solder. If you have to solder the 
splice or joint in a place where there is danger of 
burning the woodwork with the flame of the torch, 
then you will have to use the soldering copper. 

After you have the splice or the joint soldered, cut 
off about six inches of splicing compound, which is 
the rubber tape, and wrap this spirally around the 
joint; when you have done this, cut off ahout the same 
length of friction tape and wrap this spirally around 
the splicing compound. When both of these tapes are 
on, the splice or joint is fairly well insulated. 

‘Where you want to cover up the wires you can buy 
molding, that is, wood or metal strips with parallel 
grooves in them, so that the wires can be Inid side by 
side in them without touching. Tither of these kinds 
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238 
are formed of a bottom strip, or base, as it is called, 


and a top strip, or cap, and these are shown in Fig. 
134. When you use the molding, you serew the base 


Cap 
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Fig. 134 Kinds of fou 


to the wall or ceiling first and then place the wires in 
the grooves and put the cover on with brads. In put- 
ting on the molding you must saw off the ends of it in 
a miter box when you come to a corner, so that the 
abutting strips will exactly fit. Where one pair of 
wires must cross another pair, you use what is called 
a cross-over, which is a piece of molding that fits over 
the one fastened to the wall or ceiling. 

The hardest part, of course, in wing an old Ii 


ing where the wires must be concealed is to get the 
conduit between the walls and the ceilings and floors. 
To do this takes considerable ingenuity, much time, 
and a lot of patience. You must first snake a piece of 
telegraph wire between the walls or ceiling and floor, 
so that you can get hold of both ends through the 
outlets; this done, you can fasten the conduit to one 
‘end of the wire and pull it on through. 
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xIV 


ELECTRICAL UNITS AND MEASURES 


ALL through this book the words current, vollage 
and resistance have been used, and it is high time that 
these factors, their relation one to another and how 
they are measured, should be explained in detail. ‘To 


‘THE SURVIVOR Vol. 3 
know how an electric current acts when it is flowing 
through a wire, you need only to keep in mind that 
it has (1) quantity, which is termed current strength, 
and which is measured by a unit called the ompere; 
(2) pressure, which is the force” that drives the cur- 
rent along and which is measured by a unit called the 
volt;* and that the wire through which the current is 
driven has (3) resistance, which opposes the flow of 
the current, and which is measured by a unit called the 
ohm. : 
of Beas agg te oes tet 
caer ee Pe esandro Vols, of Tal. Born 1765, 
A in honor of George Sion Ohm, of Germany 
1h, ded 18st 


Now, all of these factors bear a definite relation to 
each other, and if you know the value of any two of 
them, you can learn by a very simple arithmetical 
process what the value of the third and unknown fac- 
tor is. ‘Thus, (a) if you know the amperage and 
voltage ofa current, you can find the resistance of the 
circuit through which itis Rowing; or (b) if you know 
the voltage and the resistance, you can find the am- 
perage, and, finally, (c) if you know the amperage and 
the resistance, you can find the voltage. ‘Then again, 
the value of any one or all of these factors can be 
‘easily and accurately determined by means of measur- 
ing instruments, which will be explained presently. 

‘The Electric Current and Its Circuit—A good 
way to get a clear insight into how electricity acts 
when it is flowing through a wire is to think of it as 
so much water flowing through a pipe. In my recent 
book called “The Radio Amateur’s Handbook” I 
explained by means of water analogues just how direct 
and alternating currents are set up in a circuit, and I 
‘cannot do better than to reproduce them here. 


Born 


Acvaterflonng Brelecziccurert. Copateralter, D-akernating 
lose of fed natinginuieed> cere 
makesers eee Griippe’  frdsseadt 


Fes Mian Carte, 
rotary pump, as shown at A in Fig. 135; in the same 
way, to keep a quantity of electricity flowing in a loop 

‘To keep a quantity of water flowing in a closed loop 
of pipe, which we will call the circuit, pressure must 
be applied to it and this may be done by means of 2 


rect and 
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of wire, or circuit, either a battery, or some other 
means for generating electric pressure, must be used 
as shown at B, and this sets up a direct current, 

But if you have a closed pipe connected with a piston 
pump, as shown at C, when the piston moves to and 
fro it forces the water in the pipe first one way and 
then the other, or in other words, the water will alter- 
nate in direction. Just so when an alternating current 
generator is connected to a wire circuit, as at D, the 
‘current will flow first in one direction and then in the 
other, and this sets up an alternating current, 

Current and the Ampere.—The amount of water 
flowing in a closed loop of pipe is the same at all parts 
and this is equally true of an electric current 
Rowing in a closed circuit, in that there is exactly the 
same quantity, or amperage, of electricity at any one 
point of the circuit as there is at any other, 

‘The amount of current, or amperage, flowing in a 
ircuit in a second is measured by a unit called the 
ampere, and it is expressed in formule bysthe symbol 
1. The reason the letter C is not used as a symbol for 
current is because it was employed very early as a 
symbol for capacity, or capacitance, as it is now called. 
You can get a rough idea of the amount of current in 
‘an ampere from the fact that a fresh dry cell gives a 
current of about ftventy amperes. ‘To measure the 
current in amperes, an instrument is used called an 
‘ammeter, which you will find described farther on. 

Electromotive Force and the Volt—When you 
have a loop of pipe filled with water, or a circuit 
charged with electricity, neither will move unless pres- 
sure is applied to them. ‘To set up pressure so that it 
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will act on the water in a pipe and make it flow, you 

‘must use a pump, and to set up pressure so that it will 

act on the electricity in a circuit and make it flow, you 

must use a battery, or a generator of some kind, as 
you have previously seen. 

‘The unit of electromotive force is the volt, and 
this is the electric pressure it takes to force a current 
of one ampere through a resistance of one ohm, ‘The 
volt is expressed by the symbol £, since this letter is 
the first of those which form the word electromotive 
force. A fresh dry cell will set up an electro- 
motive force (pressure) of about 1.5 volts, while a 
storage battery cell will set up an electromotive force 
of about two volts when it is fully charged. To 
measure the pressure of a current in volts an instru- 
ment called a voltmeter is used, which will likewise 
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be described later on. 
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Fig. 136. Water Valve Analogue of Electric Resistance. 
Resistance and the Ohm.—Just as water flowing 
through a pipe meets with a certain amount of friction, 
so in a like manner when an electric current flows 
through a wire it meets with a certain amount of re- 
sistance, and this is called the resistance of the circuit. 
248 


Further, in the same way that the size of a pipe limits 
the amount of water that can flow through it, so, too, 
the size of a wire limits the amount of current that can 
flow through it. 

‘You can also limit the flow of water in a pipe by 
means of a valve, as shown at A in Fig. 136, and ina 
somewhat analogous manner you can limit the flow of 
an electric current in a circuit by connecting in a re- 
sistance coil, or rheostat, as a variable resistance is 
usually called, as shown at B. ‘The resistance of a 
circuit is measured by a unit called the ohm, and it is 
expressed by the symbol R. ‘To measure the resist- 
ance of a circuit an apparatus called a resistance box, 
oF bridge, is used. It is easy to figure out what the 
resistance of a circuit is, provided you have an am- 
meter and a voltmeter in the circuit through which the 
current is flowing. 

‘What Ohm’s Law Is—As I have said in the be- 
ginning of this chapter, if you know (1) what the cur- 
rent flowing in the circuit is in amperes, and the elec- 
tromotive force, or pressure, is in volts, you can then 
‘easily find what the resistance of the circuit is in ohms 
by this formula: 


Volts gE 
= Ohms, or — 
Amperes I 


Where E is the electromotive force in volts, I is the 
current in amperes and R is the resistance in ohms. 
Hence, from the above you will see that if you divide 
the electromotive force in volts by the current in 
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‘amperes the quotient will give you the resistance in 
ohms. 

Or, (2) if you know what the electromotive force 
of the current is in colts and the resistance of the cir- 
is in ohms, then you can find what the current 
flowing in the circuit is in amperes, thus: 


Volts E 
Amperes, or —=1 
Ohms R 


‘That is, if you will divide the electromotive force of 
the current in volts by the resistance of the circuit in 
‘ohms, you will get the amperes flowing in the circuit. 

Finally, (3) if you know what the resistance of the 
ircuit is in oltms and the current is in amperes, then 
you can find what the electromotive force is in volts, 
since: 


‘Ohms x Amperes = Volts, or R x I= E, 


‘That is, if you multiply the resistance of the circuit in 
‘ohms by the current in amperes, the result will give 
you the electromotive force in volts 

From the above formule you will see that if you 
now the value of any two of the factors you can find 
the value of the third and unknown factor by a simple 
process of arithmetic. ‘This relation between these 
three factors is known as Ohm's Lew, and as the 
formule are very important you should memorize 
them for future use. 

What the Watt and Kilowatt Are—Just as 
horse-power or H. P., which is the symbol used for it, 
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is the unit of work that steam has done or can do, $0 
the walt is the unit of work that an electric current has 
done or can do. To find the watts a current develops, 
you need only to multiply the amperes by the volts, 
thus: 


Amperes x Volts = Watts or I x E= W. 


‘There are 746 watts in ene horse-power and 1,000 
‘watts are equal to one kilowatt. 

How Electricity is Measured.—Since there is a 
definite relation between the voltage and the amperage 
of an electric current, and since magnetism, gravity, 
the energy of springs, and other forces follow definite 
laws, it is easy to contrive an instrument that will 
measure either the electromotive force, or the current 
strength, or both of these factors at the same time and 
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continuously. 247 

How the Voltmeter is Made—A voltmeter isalways connected in shunt with the feed wires, that is, 
‘made somewhat on the principle of a galvanometer,°r0:s the circuit in which the current flows that you 
but instead of having a magnetic needle that is moved want to measure, as shown at 4. The principle on 
by the magnetic field set up in a fixed coil of wire, it which the voltmeter works is this: In the beginning of 
has a permanent magnetic field and a pivoted coil of this chapter it was shown that according to Olim’s law 
wire which turns when a current flows through it. the electromotive force, or voltage, is the product of 

‘A diagram of a moving coil voltmeter is shown at the current multiplied by the resistance of the circuit 
Ain Fig. 137, and a side view of the moving element it is flowing through, or, expressed as a formula, 
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at B, while a picture of the instrument complete isC x R= E. 


shown at C. By referring to A and B, you will see 
that the movable coil, which is formed of a cylinder of 
aluminum or copper, is mounted on a thin steel spindle 
with pointed ends, ‘To each end of the spindle is 
fastened the inside end of a spiral spring, and the 
cylinder is then wound lengthwise with a large number 
246 

of turns of fine wire, This completes the moving 
element and the spindle is mounted in jewelled bear- 
ings between the poles of a powerful permanent 
magnet, 

The springs provide the force that opposes the 
counter magnetic forces of the permanent magnet and 
which are set up by the current flowing through the 
moving coil; the outside end of each spring is fixed 
to the frame of the voltmeter, and these are connected 
with the binding posts of the instrument, for it is by 
means of them that the current flows through the 
movable coil of wire. 
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Fig. 137. How the Voltmeter is Made. 


‘A needle, or pointer, is fixed to one end of the shaft, 
and this moves over a divided scale. Since the force 
of the spring as it is being wound up by the turning of 
the movable coil is proportional to the angle which it 
turns through, the deflection of the needle is propor- 
tional to the current, and this permits the scale to have 
the same length of space divisions from one end of 
it to the other. 

How the Voltmeter Works.—The voltmeter is 


Now, when the current whose voltage is to be 
measured flows through the coil of fine wire, it sets 
up a magnetic field and this opposes the field of the 
permanent magnet. This action causes the coil to turn 
against the force of the springs, and since the resist~ 
ance of the movable coil of wire is constarit, the de- 
flection of the needle will vary proportionately with the 
electromotive force, or voltage, of the current, 

How the Ammeter is Made.—The ammeter, like 
the voltmeter just described, is a kind of galvanom- 
‘eter, but it is so wound and connected in the circu 
whose current is to be measured, that the latter is in- 
dicated directly in amperes. ‘The moving coil am- 
meter is made exactly like that of the moving coil volt- 
meter, except that the moving element is wound with 
much larger wire and all of the eurrent—if this is not 
too large—is passed throngh it. ‘The ammeter is con- 
nected in the éircuit whose current strength is to be 
measured, in series as shown at A in Fig. 138, and the 
instrument complete is shown at B, 

The Hot Wire Voltmeter and Ammeter—This 
‘kind of a voltmeter and ammeter works on an entirely 
Aifferent principle from the closed ex voltmeter and 

2 
ammeter, just described, and it can be used to measure 
oscillating currents, that is, currents of high-frequency 
such as are used in wireless telegraphy and telephony, 


Fig. 138. How the Ammeter is Made. 


THE SURVIVOR Vol. 3 
as well as for direct and alternating currents. 

In these hot-wire instruments all, or part, of the 
current is made to pass through a fine wire and this 
heats it, when it expands accordingly. To the middle 
of the wire is fastened a fine wire, and the free end of 
this is fixed toa retractile spring. The middle of this 
wire is fastened to a needle, or pointer, whose free end 
moves over a gracluated scale. ‘The way these instru- 
ments are made is shown at A in Fig. 139, and the 
instrument itself at B. 

How to Measure Watts and Watt-Hours—The 
kind of a meter that the electric light companies install 
in houses for the measurement of the amount of 
clectricity that is used is called a watt-hour meter, and 
it is a kind of combination voltmeter and ammeter 
with a series of dials on it like a gas-meter. 


Now you will remember that (1) amperes multiplied 
by the volts gives you the total energy in watts, that 
is, amperes x volts = watts; (2) that there are 746 
watts in one horse-power, and (3) that there are 1,000 
‘watts in one kilowatt, Now, while the ampere is the 
unit of current strength (or quantity) and the volt is 
the unit of electromotive force (or pressure) so the 
watt is the unit of electric power and the watt-hour is 
the unit of electric work. ‘The watt-hour means then, 


that there is an expenditure of one watt for one hour. 
Seale 


Diagram ofa Hot —_-BrThe Hot Wire Ammeter 
Wire Ammeter Ready toUse 
Fig. 139. ‘The Hot Wire Amicter for Wireless Work, 

Difference Between a Watt Meter and a Watt- 
Hour Meter.—A watt meter is a kind of galvanom- 
ter that makes it possible to measure the voltage and 
the amperage of the current that is passing through it 
at any given instant in exactly the same way that an 
ammeter measures the current strength and a volt- 
meter measures the electromotive force that is passing 
through them at any given instant. 

A watt meter consists of two coils of wire, one of 
which is made of coarse wire and the other one of fine 
wire, and these are set at right angles to each other. 
‘The coarse wire coils fixed to an upright support, and 


ily 


the coil of fine wire is pivoted so that it can turn « 
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inside of the fixed coil. Both coils are connected 
together so that the current to be measured flows 
through them at the same time. As in the voltmeter 
and ammeter previously described, the movable coil 
is controlled by a spring and a needle, and a needle is 
fastened to the spindle of the movable coil. It is clear, 
now, that the spring prevents the movable coil from 
turning completely around, 

‘To measure the watts, the movable coil is set at right 
angles to that of the fixed coil, and the current which 
is to be measured is made to flow through the coils, 
‘The current sets up a magnetic field in both coils, and 
as these react on each other they tend to set in a line 
th each other. This action gives a reading in terms 
of watts at any given instant, 

What the Watt-Hour Meter Is. 
meter differs from a watt meter in that it measures the 
amount of the electric energy of the current in walls 
during the time it is being used. ‘The diagram A in 
140 shows how a watt-hour meter is made, and 
you will see that it is very like the watt meter just de- 
scribed in that it has a fixed coil of coarse wire and a 
movable coil of fine wire, but instead of the latter turn- 
ing against a spring which limits its distance of rota- 
tion, the former has no springs and so is free to rotate 
continuously. 


A watt-hour 


sommnuitator is placed on one 
end of the shaft and the current is led into the movable 
coil and taken off by a pair of brushes as it i 
generator or a motor. ‘To the end that there ma 
an opposing force on the movable coil against the 
action of the mutual magnetic fields, which are set up 
by and between the two, coils, or a counter torque, as 
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A; Wiring Diagram of a Watt Hour Meter 


3 


THE SURVIVOR Vol. 


B-The Watt Hour 
Meter Ready 
toUse 
Fig. 140. How the Watt Hour Meter is Made 
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itis called, an aluminum disk is mounted on the spindle 
and this rotates between the poles of two permanent 
magnets. 

‘The purpose of the counter torque is, therefore, the 
same as that of the springs in the meters previously 
described, namely, so that the opposing force on the 
movable coil will be proportional to the electric power, 
or watts, of the current which is being measured. To 
show the amount of electric power, or watts, that is 
being used, or has been used per hour, a small worm, 
or gear, is fixed to the spindle of the movable coil and 
this drives a train of gears, 

‘These gears are so proportioned that when the first 
dial has made ten revolutions the second one has only 
made one revolution, and soon, ‘The dials are divided 
off to represent cither watt hours, where small 
amounts of electric power are used, or kilowatt hours, 
where large amounts of power are used. 

How Resistance is Measured.—To measure the 
resistance of a length of wire or other conductor in 
imits of olms, a Wheatstone bridge is generally used. 
‘This consists of a resistance box, connected with a 
galvanometer and a battery. ‘The resistance box is 
arranged so that resistance coils of different values 
can be switched, or plugged, in the circuit and balanced 
against the resistance of the wire which you want to 
know. A resistance box is quite expensive, but where 
resistances are to be constantly, quickly and accurately 
measured, it is a necessity. 

Measuring with a Voltmeter and an Ammeter.— 

253 
‘An easy way to find out what the approximate resist- 
ance of a length of is in ohms, is to find the 
amperes and the volts of a current flowing through it, 
and then make a simple arithmetical calculation. To 
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Fig. 41. How the Resistance Bridge is Made and Used. 
do this, you need only to connect a voltmeter, an am- 
‘meter, a battery and a switch in circuit, with the wire 
whose resistance you want to know, as shown in Fig. 
142. 
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Fig. 142. How to Find the Resistance With a 
Voltmeter and an Ammeter 
This done, close the switch and then read off the 
volts and amperes from the meters; knowing these, 
254 

you have only to divide the voltage by the amperes and 
the result will give you the resistance of the wire in 
ohms, ‘This scheme of finding the resistance of a 
wire or other circuit is known as the fall of potential 
‘method, and the reason for it is due to the fact that the 
drop of voltage of a current is directly proportional to 
the resistance of the wire, or other conductor, it is 


flowing through. iy 
xv 
‘THE SPARK COIL AND HOW TO MAKE IT 


‘Tue spark coil, induction coil, and Ruhmkorff coil, 
are one and the same piece of apparatus. It was first 
called a Rihmkorff coil because a famous instrument 
maker of Paris named Ruhmkorff was the first to 
make a coil that would give a long spark. Many years 
later, and after it had been greatly improved by other 
workers, it was generally called an induction coil, be- 
cause high tension currents are set up in it by indue- 
tion, but since the advent of wireless and motor cars* 
it has been called, simply, a spark coil. 
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1 Spark coils are often used for seting up sparks to fre the 
fuck charges of gasoline engines. 

About the Sizes of Spark Coils.—Spark coils for 
wireless telegraphy and experimental work that give 
sparks from one-quarter inch in length up to six or 
eight inches in length can be bought in the open mar- 
ket, As a spark coil that gives a spark of less than 
cone inch has a very limited output of energy, it is not 
advisable either to buy or build a smaller one than 
this, and when you want to use more energy than these 
larger sizes will give, itis better to use a step-up trans- 
former! A small spark coil can be worked with a 
battery current, while the larger sizes should be ener- 
gized with a 110-volt lighting current. 

* You can buy a spark col or a step-up transformer of dealers 
in wireless apparatts in general 
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‘The Parts of a Spark Coil—A spark coil con- 
sists of seven chief parts, and these are (1) a core 
which is formed of a bundle of soft iron wires; (2) a 
primary coit that is made up of a couple of layers of 
heavy insulated wire wound on the core; (3) a second- 
ary coil which consists of a large number of turns of 
very fine insulated wire; (4) an interruptor, or vibre 
tor, as it is generally called, that makes and breaks the 
current as it flows through the primary coil; (5) a 
condenser, which is built up of a large number of 
sheets of tin-foil and paper; (6) a spark gop formed 
of a pair of pointed brass rods, or rods with balls on 
them; and (7) a base on and in which all of the above 
parts are mounted. 

How to Make a One Inch Spark Coil—By a 
‘one inch spark coil is meant a coil that will give a 
spark one inch in length. It is best to get together all 
‘of the materials you need before you start to work. 
‘The materials will include: (1) one pound of No. 18 
or 20 soft, black iron wire for the core; (2) fifty feet 
of No. 14 double-cotton-covered magnet wire for the 
primary coil; (3) one and one-half pounds of No. 36, 
38 or 40 single-cotton-covered magnet wire for the 
secondary coil; (4) two large binding posts for the 
primary terminals; (5) two small binding posts for the 
secondary terminals; (6) a four inch length of one- 
half inch brass rod for the vibrator standards; (7) 
a piece of spring brass, or phosphor-bronze, which 
is better, or steel clock spring, one-half inch wide and 
two and one-half inches long, for the vibrator spring; 
(8) a soft iron disk one-half inch thick and three- 
«quarters of an inch in diameter for the armature; (8) 


a three-thirty-seconds of an inch thick piece of plati- 
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‘num wire one-quarter inch long for the contact point: 
(20) 2 plitinum wire three-thirty-seconds of an inch 
thick and one-eighth of an inch long for the fixed con- 
tact disk; (11) one pound of tin-foil for the con- 
denser; (12) seventy-five sheets of 8 x 10 good thin 
bond writing paper, also for the condenser; (13) a 
pair of brass wires one-eighth inch in diameter and 
five and one-quarter inches long for the spark-gap 
rods; and (14) some hard wood one-quarter inch thick 
for the base. 

If you intend to make the vibrator,’ you must have 
(1) a hack saw, to saw off the brass rods and cut 
the slot in the adjusting screw standard; (2) three 
Grills one-sixteenth inch, three-thirty-seconds of an 
inch, and one-eighth inch in diameter; (3) a drill 
stock; (4) one 6-82 and one 8-32 tap for cutting in- 
side screw threads; (5) a pair of dies for cutting out- 
side threads that will fit the above taps; (6) a stock 
for the above taps and dies; (7) a couple of files; 
(8) a screwdriver; (9) a small hammer; (10) a 
machinist’s vise; and (11) a soldering outfit. With 
the above materials and tools at hand you are ready to 
hegin the work of constructing the coil, 

How to Make the Spool—The spool consists of 
an insulating tube, as shown at in Fig. 143, in which 
the core is placed, and a cheek (See B) fixed to either 
end of it, to hold the primary and secondary coils in 
place, as at C. ‘To make the spool, get either a hard 
fiber tube, or else make one of paper, one inch in 
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diameter, outside measurement, and seven and one- 
half inches long (See A again). ‘To make a paper tube, 
take a long strip of thick manila paper seven and one- 
half inches wide and wrap it tightly around a cyline 
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D-Longitudinal Cross Section of theCoil 
(D) Fig. 143. How a Spark Coil is Made. 
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drical stick seven-eighths of an inch in diameter until 
the wall of the tube is one-sixteenth inch thick, and 
paste, or glue, it together as you go along. 

Next saw ont, or have sawed out, two disks of wood 
three-quarters of an inch thick and three and one- 
quarter inches in diameter, for the cheeks of the spool, 
or you can use two boartls that are three and one- 
quarter inches on the sides, Saw, cut or bore out a 
hole one inch in diameter in the center of each cheek, 


as at B, and drill two one-eighth inch holes about one 

inch apart through one of the checks for the ends of 

the primary wire to come through. 
200 
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‘glue on the ends of the fiber, or paper, tube and set a 
cheek on each one, as at C. ‘This will give you a spool 
thre¢ and one-quarter inches in diameter and six inches 
long, inside measurement. 

How to Make the Core—Cut the soft iron wire 
up into seven and five-eighths inch lengths and 
straighten them out very carefully; when you have 
enough to make a bundle seven-eighths of an inch in 
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diameter, put them in the tube and keep on worrying 
‘one or two in at a time until you have it as full as you 
can possibly get it. One end of the core should be 
flush with one end of the tube, while the other end of 
the core should project beyond the other end of the 
tube one-eighth inch, as shown in the cross-section of 
the coil at D. 

How to Wind the Primary Coil.—You are ready 
now to wind on the wire for the primary coil, ‘To do 
this, begin by slipping one end of the heavy double- 
cotton-covered magnet wire through the hole that is 
nearest the core (See B and D) and wind it on very 
carefully so that each turn is smooth and lies up close 
to the turn next to it. After you have the first layer 
put on, give it a good coat of shellac varnish and then 
wind on the second layer; when you have this on, cut 
the wire off so that there will be about a foot left, and 
slip this end through the second hole in the cheek, 
which is also shown at B and D. Now give 
a good coat of shellac and then wrap a couple of t 
nesses of manila paper over it; shellac this well also, 
and when this is dry you are ready to wind on the 
secondary coil. 

How to Wind the Secondary Coil.—'o wind the 


and make a good 


ine ‘ice’ around the pASary ‘i 


job of it is not at all an easy matter, and to do it the 


‘easiest way is to,wind it on a lathe. In every town, 
fortunately, where there is a locksmith, a gunsmith or 
a machinist, you will find a lathe, and it is never very 
hard to get the use of it to wind up the secondary and, 
usually, you will have all the help you want to do it 
with besides. 

If there is no lathe available, then you will have to 
make a winding machine. ‘This you can do by screw- 
ing two wood supports about two inches wide and six 
inches long to a base of wood eight inches wide and 
ten inches long. ‘Through the top of one of them put 
a wood screw, which will serve as a pivot for the 
spool to revolve on; through the top of the other sup- 
port motint a crank, the spindle of which has a screw- 
driver edge, so that it can set into the end of the core 
to turn it, A winding machine of this kind often 
comes in handy for other electrical work, and if you 
have an experimental laboratory or shop it is a piece 
of apparatus that will often prove useful. 

When you start to wind the secondary coil, slip the 
end of the wire through the hole in the cheek of the 
coil that is nearest the primary coil, as shown at B, C 
and D, and bring it to the outside. Now wind on a 
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layer of the wire and give it a coat of shellac, then 
wind on the next layer, shellac it, and so on, until the 
spool is full of wire. A better insulation can be had 
by running the wire through a melted compound made 
of resin and beeswax. 

After you have the secondary coil wound, screw a 
binding post in the top of each cheek, as shown at D, 


‘and connect the end of the inside wire with one of 
them and the outside end with the other one. Finally, 
cover the outside of the coil either with paper, or bet- 
ter, because it makes a neater looking job of it, with a 
piece of bookbinder’s cloth, or still better, you can 
cover it with a very thin sheet of hard rubber; this 
you can do by drilling a row of holes in the ends of 
the sheet, then bending it around the coil and lacing it 
together with a piece of fish-line; this will give your 
coil a very professional look, 

How to Make the Vibrator—The interruptor, or 
vibrator, as it is popularly called, consists of the fol- 
lowing parts, namely (a) an adjusting screw post; (b) 
an adjusting screw; (c) a vibrating spring post; and 
(d) a soft iron armature, all of which are shown in 
detail in Fig. r4q. 

For the adjusting screw post get 2 piece of brass 
rod one-half inch in diameter and two, inches long, 
drill a three-thirty-seconds of an inch hole through it 
three-eighths of an inch from one end and drill a 
three-thirty-seconds of an inch hole one-half inch deep 
in the other end; tap out both of these holes with an 
8-82 tap and saw a slot through the rod until it meets 
the hole. For the adjusting screw get an 8-32 brass 
serew, one inch long, and drill out the end of it with 
a fine drill, and drive a bit of platinum wire three 
thirty-seconds inch m diameter and one-quarter inch 
long, as shown at B; now slip a hard rubber, or @ 
composition, disk’ about three-quarters of an inch in 
diameter over the screw, and screw up a nut on it so 


A; Adjustin 
Screw Post 
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that it will not slip; then screw the adjusting screw 
in the adjusting screw post and put a screw with a 
washer on it in the end of the post, 

For the vibrating spring post, cut off a piece of brass 
rod one-half inch in diameter and two inches long; 
three-eighths of 
an inch from one end, and a three-thirty-seconds of an 
inch hole in the other end one-half inch deep; tap out 


E=TopViewof the 
Vibrator and 
Mounting 
(©) Fie ua. How the Vibrator is Made 


the latter hole through it three-eighths of an inch from 
‘one end,-and a three-thirty-seconds of an inch hole in 
the other end one-half inch deep; tap out the latter 
hole with an 8-22 tap and put a screw with a washer 
‘on it into it, Finally, smooth up both posts with a 
file. 

Now get a piece of heavy spring brass, phosphor- 
bronze, or steel, one-half inch wide and two and one- 
half inches long, and drill, or punch 2 one-eighth inch 
hhole in each end of it, and three-quarters of an inch 
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from the en holes punch & ene-thirtysecond inch hole, 
Pash a three-thirty-seconds inch long piece of 
platinum wire in the middle hole and peen it down 
with a hammer until it has spread out into a flat disk 
fon one side about one-eighth inch in diameter, as 
shown at C. “This done, slip a screw with a washer on 
it through the hole nearest the platinum disk; then put 
it through the hole in the vibrating spring post and 
finally screw on a nut. 

Last of all, get a soft iron rod three-quarters of an 
inch in diameter and saw off a piece one-half inch 
long; file it up smooth and drill a three-thirty-seconds 
inch hole through the center of it, and counter- 
sink one of the ends of it; slip a 6-82 flat headed 
machine screw through it and on through the hole in 
the free end of the vibrating spring, and put a nut on it. 
‘Phis completes the parts of the vibrator and it is now 
ready to be assembled on the base of the coil, as shown 
ae. 


Fig. 145. How the Condenser is Built Up. 


How to Make the Condenser.—As I have men- 

tioned before, the condenser is built up of alternate 
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leaves of paper and tin-foil, every other leaf of the 
latter projecting beyond the paper @ little on the right 
and the left hand side, as shown in Fig. 143. To 
make the condenser, eut out about two hundred sheets 
of good thin writing paper, which must be absolutely 
free from pin holes or other punctures, four and one- 
half by eight inches on the sides; and then cut out an 
equal number of sheets of tin-foil four by eight inches 
on the sides. 

‘To build up the condenser, drive four large pins 
into a smooth board to serve as a form. Lay a sheet 
of paper against the pins, then a sheet of tin-foil on 
the paper so that the latter will have an even margin 
all around it, except on the right hand end, which must 
lap over; next lay on another sheet of paper, and over 
this another sheet of tin-foil; this time bring one of 
the ends of the latter over to the left hand side and so 
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con, until all of the leaves of paper and tin-foil have 
been laid up; then put a sheet of pasteboard on the top 
and the bottom of the condenser, and tie it together 
with a piece of string. 

‘Next cut off a couple of pieces of copper wire about 
six inches long and solder one end of each one to the 
opposite ends of the tin-foil. To do this, use a solder- 
ing copper that has been freshly tinned, some good 
soft solder and resin for the flux, and you must be 
very careful that you do not melt the ends of the 
tin-foil. ‘This finishes up the condenser, and the next 
thing to do is to make the base for your induction coil, 
"Flexible stranded wire is the best 

How to Make the Wood Base.—Make as neat a 
box base as you can of any kind of hard wood that 


you can get. By a box base is meant a base that is 
made like a box, that is, it has a top, bottom, ends and 
sides, and is hollow. Use one-quarter inch thick stuff 
and have it five inches wide and ten inches long, out 
side measurement, Make the ends and sides two 
inches high, and glue these to the top, as shown at 4 in 
Fig. 146. Cut a bottom out of any kind of thin wood 


Br ACorner Block 


A The Box Base 


ase 
Fig. 146. ‘The Base for the Spark Col. 

and have it of such size that it will just slip into the 

base. This done, make four base blocks of one-quar- 

ter inch thick stuff one and one-half inches square, as 

shown at B. 

How to Assemble the Parts—The first thing to 
do is to mount the vibrator on top of the base together 
with the binding posts, and to do this drill four one- 
eighth inch holes through the top at the points, as 
shown; and you can drill two more of them at the 
same time for the screws that are to hold the coil 
to the hase, and also two more for the ends of the 
primary coil to pass through. 
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Screw the vibrating spring standard to the base 
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first, then the adjusting screw standard, and the bind- 
ing posts next. Loop a piece of wire around each of 
the screws between its head and the washer inside of 
the base, and then screw each one up tight. Finally, 
fix the coil to the top of the base with a couple of wood 
serews, and then set the condenser inside of it, when 
you are ready to wire up the coil. 

How to Wire Up the Coil—The diagram given 
in Fig. 147 shows how the spark coil is wired up. 


Fig. 147. Wiring Diagram for the Spark, Coil, 


First connect one of the binding posts on the base to 
the screw of the adjusting screw post, and also connect 
th one of the end wires of the condenser. Next, 
connect the other binding post with one of the ends of 
the primary coil, and the other end of this with the 
screw of the vibrating spring support and also with 
the other end wire of the condenser. 

In wiring up the spark coil, be very sure that the 
wires are clean and bright and that the connections 
are perfectly tight. Secure the conclenser in the bottom 
of the base. Now put the bottom in the base of 
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the coil and to hold it in place glue or screw the 
base blocks on to the corners. Finally, slip the spark- 
gap rods through the binding posts on top of the 
cheeks, when your spark coil will look like Fig. 148 


Fig. 8 ‘The Spark Coil Complete. 


How to Work the Spark Coil—Push the spark- 
gap rods together until the points, or balls, are about 
one-quarter inch apart. Unscrew the adjusting screw 
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‘until the point on the screw and the disk on the spring 
are separated a little. Now connect the primary bin¢ 
ing posts with a battery that will develop at least six 
volts; but all primary cells will run down very quickly 
if the coil is kept in operation for any length of time. 

If you use a storage battery to energize the coil, 
it is a good scheme to connect a rheostat, that is, a 
variable resistance, in the primary circuit. Under no 
circumstances, connect the coil with 2 110-volt circuit, 
unless you have a fuse block, double-pole, single-throw 
switch in the primary circuit, and then you must be 
very careful when you cut out the resistance. 

‘When you have the coil connected with a source of 
current, screw up the adjusting screw very slowly until 


the point of it just makes contact with the disk on the 
spring. ‘The spring should then begin to vibrate with- 
out having to be started. When it does so you can 
screw up the adjusting screw a little more and pull 
spark-gap rods farther apart, but never pull them 
more than one inch apart, or the secondary coil may 
break.down. As you screw up the adjusting screw, 
the point and disk make better contact and more cur 
rent will fow through the primary coil, and the spark 
will get whiter and fatter,, 

Theory of the Spark Coil.—You have already 
seen in Chapter V that when a current flows through a 
wire it sets up a magnetic field around it, and that 
when an insulated wire is wound into a coil and the 
ends of the latter are connected with a battery, it 
develops a powerful magnetic field 

Now when two coils of wire are placed close to- 
gether the electro-magnetic induction between them is 
reactive, that is, when a current is made to flow 
through one of the coils closed magnetic lines of force 
are set up around and at right angles to it, and when 
these cut the turns of wire of the other coil they in 
turn set up electric currents in it, and this is called 
mutual induction. 

It is the mutual induction that takes place between 
two coils of wire which makes it possible to transform 
the low voltage current from a battery, or 2 110-volt 
lighting current, into high pressure currents or /igh 
potential currents as they are called, by means of a 
spark coil, or a transformer. 

How the Spark Coil Works.—When the adjust- 
ing screw makes contact with the spring of the vi 

278 
brator, the primary circuit which includes the primary 
coil of the spark coil and the battery, or other source 
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of current is closed, and the current then flows through 
the primary coil. As it does so two things take place, 
and these are (1) the core is magnetized and (2) the 
magnetic lines of force that are set up around it ex- 
pand, and as they do so they cut the wires of the sec- 
ondary coil, when a current is set up in them in one 
direction. 

‘The instant the core is magnetized it pulls the arma- 
ture, which is fixed to the spring, toward it, when the 
contacts of the adjusting screw and the spring are 
separated, and this breaks the current that is flowing 
in the primary coil. Again, two things take place, 
namely (1) the core is demagnetized and (2) the 
magnetic lines of force that are set up around it con- 
tract, and as they do so they cut the wires of the sec- 
ondary coil again, when a current is set up in them in 
the other direction. 

In this way, then, every time the contact points of 
the vibrator make and break the circuit, an alternating 
current is set up in the secondary coil, and as the 
vibrator interrupts the current several hundred times 
every minute there are an equal number of alternating 
currents set up Farther, and equally important, 
the secondary coil steps up the pressure, or voltage, 
of the coil enormously as against that of the current 
which flows through the primary coil, 

‘This it does in virtue of the fact that there is a 
small number of turns of wire on the primary coil and 
a very large number of turns of wire on the secondary 
coil. As an illustration, if the primary coil is formed 


of ten turns ot wire, aid the secondary col is formed 
of one thousand turns of wire, then the pressure, or 
voltage, of the currents that are set up in the secondary 
coil will be one hundred times as high as that of the 
current flowing in the primary coil. The amouut of 
current, or amperage, will be proportionately smaller 
so that we have a high potential current of very small 
‘amperage at the terminals of the spark gap. 

Finally, the condenser shunted across the contact 
points of the vibrator is necessary to prevent the cur- 
rent from jumping across them, or arcing, as it is 
called, when the break takes place. This it does by 
taking up the current, that is, the latter charges it 
instead, and when the circuit is again made the con- 
denser discharges through it and this gives the pri- 
mary coil an extra kick, which further increases the 
potential, or voltage, set up in and by the secondary 
coil. 277 
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SOME EXPERIMENTS WITH YOUR 
SPARK COIL 


‘Ture are a large number of startling and very 
spectacular experiments that you can make with a 
spark coil, and it has, besides, numerous practical uses, 
such as producing sparks for igniting the fuel charges 
of gas and gasoline engines, energizing X-ray tubes, 
setting up electric oscillations for wireless telegraphy, 
fete. In this chapter I shall tell you how to make some 
‘entertaining and instructive experiments with your 
spark coil, Others you can devise for yourself. 

The Electric Spark Between Points—Connect 
your spark coil up with a key and battery, as described 
in the preceding chapter, and slip a pair of bent 
pointed wires into the binding posts on top of the 
spark coil, which, you will remember, are connected 
with the ends of the secondary coil, as shown at 4 in 
Fig. 149. 

Now, (1) separate the points about one inch and 
press down on the key, when a reddish, stringy spark 
will jump across the gap. Next, (2) set the points 
about one-eighth inch apart, when the spark will be 
whiter and fatter. ‘This is because the longer the 
spark gap is, the higher the voltage must be to break 
down the air in the gap, and the smaller the current 
will be. 
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‘The Electric Spark Between Balls,—Slip a pair 
of little balls on the ends of the bent wires, as shown 
at B, and you will find that the spark will not jump as 
far between them as when you used the points, but 
the spark will be fatter and whiter for the same spark- 
lengths, which shows that more current (amperage) 
is passing between them. ‘The reason the spark is 
shorter is because the balls must be charged with elec- 
tricity before the spark ean pass, and this takes cur~ 
rent (amperage); when the pressure (voltage) is high 
enough, the charge on the balls then discharges across 
the gap. 

Making the Spark Punch a Hole.—TTake the balls 
off of the spark-gap points and separate the latter 
about one-sixteenth inch; now hold a visiting card, or 
fa business card, between the points, as shown at C, 
and close the primary circuit by pressing down on the 
key. On removing the card you will see that the spark 
has made a needle-like hole through it, and you will 
also observe that there is a burr around the hole on 
both sides of the card. ‘This shows that the current 
which produces the spark is oscillatory, that is, it 
surges first in one direction and then back again be- 
tween the points. 

How to Make the Spark Longer—By holding 
a thin sheet of hard rubber between the electrodes, as 
the spark-gap points are called (See D), the spark 
will jump up and over the edge of it, and, further, the 
length of it will be greatly increased, a5 well as the 
crackle of the spark. ‘The reason the sheet of hard 
rubber increases the length of the spark is because 
there is just enough moisture on it to act as a con- 
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ducting path. Another reason is that the hard rubber 
is so much better deélectric than the air that the gap 
resistance is that of the hard rubber. 

‘Making a Spark Take the Longest Path— 
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Slightly dampen the ends and the side of a sheet of 
hard rubber and hold it so that the ends touch the 
‘spark-gap electrodes. ‘The spark will follow the moist 
path rather than jump across the shorter distance be- 
tween the two pointed electrodes. As before, this is 
because the moisture on the hard rubber is a con- 
ductor and the air between the points is an insulator 
of the oscillating electric currents. 

‘The Spark Over Metal Filings —Take a sheet of 
glass about four by five inches on the sides and spread 
a layer of thick shellac varnish evenly on it, Now 
sprinkle some brass, or other metal, filings on it and 
then lay a strip of tin-foil on each end of the glass, so 
that they will make contact with the filings, and let 
the shellac dry. Connect the strips of tin-foil to the 
spark-gap electrodes, as shown at ; this done, press 
down on the key and the sparks will jump zigzag over 
the fil 2 

How to Make a Lightning Board.—Cover a 
smooth pine board or the bottom of a cigar box with 
shellac varnish and lay a strip of tin-foil one inch 
wide and six inches long on it, then rub it out smooth 
‘and let it dry. Now, with the point of a sharp knife 
cut the foil into one-eighth inch squares. Connect 
the ends of the tin-foil strip with the binding posts of 
your spark coil, as shown at F, and then press down 
‘on the Key, when the sparks will travel in various 
paths like so many little streaks of lightning. 
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How to Make an Electric Spark Sign—You can 
make the spark form any word you want by cutting 
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the word out of a sheet of tin-foil and fixing it to a 
perfectly dry board with shellac, as shown at 4 in 
Fig. 150. ‘The sparks jumping across the minute gaps 
between the adjacent squares of tin-foil, produce the 
‘word in brilliant flashes when you perform the experi- 
ment in a dark room. 

Making the Electric Spark Sign Its Name— 
‘When you make the high potential electric current of 
a spark coil jump between the pointed electrodes and 
a surface that {8 good conductor it forms a tree- 


like image that is both realistic and pretty. This image 
is the signature, or autograph, of the electric spark. 

To obtain such an autograph, rub a wee drop of 
kerosene on arsheet of glass about one inch wide and 
three inches long, and then smoke it over the fame of 
candle, Set the points of your spark coil about one- 
eighth or one-quarter inch apart and hold the smoked 
glass between them, as shown at B, when sparks will 
radiate from them all over it in every direction, If 
you will look at the autograph with a low power 
microscope, you will see exactly how the sparks acted 
on it. 

Making a Photograph of an Electric Spark.— 
Another and more permanent way to get a record of 
the image of an electric spark is to set up your spark 
coil in a photographic dark room. ‘Then under a red 
light take a three and one-quarter by, four and one- 
quarter dry plate, such as is used for making nega- 
tives, from the box and hold it between the pointed 
tlectrodes of the spark coil for half a minute or so; 
now develop and fix the plate in the usual way, when 
you will have a lasting record of the spark. 

Pulling the Spark Out of Its Path—Hold the 
flame of a candle near the spark of your spark coil, 
when it will be attracted to it, as shown in Fig. 157. 
‘This is due to the fact that the heated air around 
the flame is a better conductor than the cooler air 
farther away. 

How to Get Sparks from Water.—Fill a glass 
tumbler nearly full of water, connect a wire to one of 
the binding posts of your spark coil and let the other 
end dip into the water. Connect another wire to the 
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other binding post of the spark coil and fix its free 
end to the edge of the glass so that it will come to 
within one-sixteenth inch of the surface of the water, 
as shown at A in Fig. 152. Now press down on the 
key, when a bright spark will jump between the water 
and the end of the wire. 
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Fig. 151. Polling the Spark Out of Its Path, 

Lighting a Gas Jet With an Electric Spark — 
When the pointed electrodes of the spark coil are 
brought close together, quite a hot spark is produced 
and this will ignite gas, paper, lycopodium, guncotton, 
and other easily inflammable substances. To light a 
jet of gas by means of an electric spark, separate the 
pointed electrodes of your spark coil about one-six- 
teenth inch and hold the coil close to the gas jet, as 
shown at B. Now press down on the key and the 
spark will light the gas. 

Lighting Paper With an Electric Spark.—Hold a 
it of very dry tissue paper between the electrodes 
forming the spark gap, press down on the key, and the 
paper will ignite. Lycopodium comes in the form of 
a powder, and this can be ignited by placing a pinch 


of i on a car and holding i between the polated ends 
of the spark-gap electrodes. A bit of guncotton held 
fon a toothpick in the path of the spark will be ignited 
by it and disappear completely in a flash. 


Be Lighting A Gas Jet With a Spark 


Fig. 152. Two More Good Experiments, 
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Analyzing the Spark in a Swinging Mirror— 
While the eye sees the electric discharge that passes 
between the spark-gap points as a single continuous 
spark, it is really made up of a number of separate 
and distinct sparks. ‘To analyze the discharge and see 
it as a succession of sparks, tie a couple of threads 
around a mirror one inch wide and three inches long. 
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Support it by tying the free ends of the thread to- 
gether and loop them over a book that projects a 
little from a pile of others, as shown in Fig. 153, and 


Fig. 153. Analyzing the Electric Spark. 


see to it that the mirror swings to and fro freely and 
evenly. Now set your spark coil up in front of the 
mirror so that when you press down on the key you 
can see the image of the sparks in it. Give the mirror 
a swing, when you will see the separate sparks of 
which each discharge is formed. 

Making the Earth Stand Still —This caption ex- 
aggerates the facts somewhat. Cut a disk out of 
‘cardboard about three inches in diameter, and draw a 
picture of one of the hemispheres of the world on it. 
Now rotate it rapidly, and to do this you can punch 
a hole in the center of it and put it on the shaft of a 
small motor, as described in Chapter X. 
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Or you can punch two small holes near to and on 
opposite sides of the center of the disk, and run a 
double string about two feet long through them. Now, 
by twisting up the strings and then pulling on them 
to make them unwind, then slacking up a little om them 
tuntil they wind up on it again the other way, and pull- 
ing on it again, the disk will rotate first in one direction 
‘and then in the other. 

‘Set your spark coil so that the spark will take place 
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just in front of the rapidly rotating disk, and then 
hhave your chum press down on the key. Every time 
2 spark takes place the picture of the world you have 
sketched on it will appear to be stationary, provided 
the disk makes one complete revolution in the same 
length of time that intervenes between any two suc- 
cessive sparks. ‘This experiment shows that the elec- 
tric spark is practically instantaneous. 

‘The Radial Disk Experiment—In Chapter X we 
‘explained under the lurid caption of “The Prot 
Jag-o-scope"" how to make a radial disk. Now, by 
‘spinning this disk either by means of a motor or by 
twisting and untwisting a string loop, the same effect 
described in the foregoing experiment can be per- 
formed with even more striking results, 

‘That is to say, when you make a spark take place in 
front of the rotating disk, the radial bars on it will 
appear to be stationary if the rotation of the disk and 
the successive sparks are synchronous, that is, if they 
take place at identically the same times. By making 
the disk rotate faster, or by slowing down the time 
period of the vibrator of your spark coil, the bars 
6 the disk will seem to turn slowly backward, 


By making the disk pe ienairs increasing the 
interruptions of your vibrator, the bars on the disk 
will seem to turn slowly forward, Finally, ‘a speed 
may be had where one of the sets of radial bars will 
apparently turn to the right and the other set of bars 
will seem to turn to the left. All of these effects are 
due to the fact that the electric spark is practically 
instantaneous. 

‘The Rainbow Colors.—Make the disk described 
under the caption of “The Colors of the Spectrum,” 
in Chapter X, and either mount it on the shaft of a 
small motor, or, lacking this, make a buzz wheel of 
it, as described under the caption of “ Making the 
Earth Stand Still” in this chapter, and rotate it in 
front of the spark of your coil. Now, when it gets up 
to speed, the colors will merge into each other, and 
the disk will apparently be white; but every time you 
press down on the key and a spark passes, you will see 
each color stand out distinct and perfectly still. ‘This 
experiment also shows that the electric spark is al- 
most instantaneous. 

What a Geissler Tube Is and Does.—The most 
brilliant and beautiful experiment that you can per- 
form with a spark coil is lighting up a Geissler tube.” 
A Geissler tube is a tube with a wire clectrode sealed 
in each end, and from which the air has been pumped 
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out and a slight trace of gas has been admitted when 


the tube is sealed off. 


0 called hecause it i¢ named after its originator Heinrich 
Geissler of Germany. Born 1814, died 1879. 


When the electrodes of the tube are connected with 
the spark gap of a spark col, the tube wil glow with 


soft radiant light, the color {which depends on the 
kind of gas that is in the tube and also the glass of 
which the tube is made. Further, the light in the tube 
is stratified, that is, broken up into separate parts or 
strata, and it is cold like that produced by the firefly. 
‘One form of Geissler tube is shown in Fig. 2 in 
Chapter I. 


Geissler Tube 
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Fig. 154. ry Couple of Spectacular Experiments. 


How to Light Up a Geissler Tube-—Connect up 
the electrodes of the Geissler tube to the binding posts 
of your spark coil, as shown at 4 in Fig. 154, and close 
the battery circuit either with a key, or by screwing 
up the contact points, when the tube will be beautifully 
Aluminated. “Two or more tubes can be connected to- 
gether and the end electrodes connected with the spark 
coil, when they will all be illuminated, as the amount 
of current required to energize them is very little. 

Lighting a Geissler Tube Through Your Body. 
—Connect one of the binding posts of your spark 
coil with a shect of tin, copper, or zinc, lay it on the 
floor, and stand on it. Now hold a Geissler tube by 
‘one of its electrodes close to, but mot touching, the 
other binding post of your spark coil, as shown at B. 
‘Now set your spark coil into action and the tube will 
light up. 

‘Transmitting Electricity Over a Single Wire— 


B: rake Ha EN Geiss} 
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Remove the metal plate from the end of the wire and 
connect the wire with one of the electrodes of the 
Geissler tube; hold the other electrode in your hand; 
now you turn on the current, when the tube will light 
up as before, but not so brightly. 

‘The Whirling Geissler Tube —One of the pret- 
tiest effects in the whole realm of experimental elec- 
tricity is had when a Geissler tube is illuminated and 
then rotated. When the tube makes one complete 
revolution every time the vibrator makes and breaks 
the current, the tube will appear to be standing still 
If the tube makes one and a fraction revolutions every 
time the current is made and broken, it will appear to 
be turning very slowly forward, while if it rotates 
slower than one revolution every time the current is 
mace and broken, it will appear to be turning slowly 
backward. 

How to Make a Geissler Tube Rotator.—If you 
have a small motor, it is easy to arrange the Geissler 
tube so that it will rotate, but if you haven't one you 


can make a hand rotator in the following manner: 
Get a board for a base one inch thick, three inches 
wide and ten inches long. Make a grooved pulley 
one-quarter inch thick and three inches in diameter by 
‘gluing a number of pasteboard disks together, and cut 
a one-quarter inch hole in the center of it. “Saw, or 
cut, an ordinary spool in two and glue the cheek side 
‘of each half to the opposite sides of the pulley, as 
shown at 4 in Fig. 155. 
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Az Top View of the Rotator 
(A) Fig. 155. A Rotator for a Geissler Tube. 
Now take a piece of dowel one-quarter inch in di- 
ameter (this you can get at a carpenter shop or a 
lumber yard), smear a little glue on the middle of 
and slip the pasteboard pulley and half-spools onto 
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Next, make two standards one-half inch thick, two 
inches wide and four inches high, and screw a one- 
quarter inch screw-eye in the top of it, as shown at B. 


‘This done, cut a groove round the middle of a spool, 
and glue it on a piece of one-quarter inch dowel, three 
and one-quarter inches long, slip the ends of this shaft 
through the screw-eyes of the two other standards; 
glue and serew these to the base-board, and it is a good 
scheme to brace them with an angle block on each side, 
‘ie a piece of soft string around the grooved pull 
for the belt, and the rotating part of the rotator is 
done, 


Gerster Tube 


B> Side View of the Rotator 


(B) Fig, 155. Rotator for a Geissler Tube, 


‘The next and last thing to do is to make the brushes, 
which carry the eurrent from the spark coil to the 
Geissler tube when it is rotating. Cut out two brass 
strips, each about one-quarter inch wide and two inches 
Jong, and screw these on top of one of the standards, 
as shown at 4, and bend over the ends of each one. 

‘To conduct the current, from the brushes to the 
Geissler tube when it is rotating, mount the latter on 
a strip of cigar box wood about two inches wide and 


D- Back of Rotating Board 


(CD) Fig. 155. How the Rotating Element is Made. 
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seven inches long; cut a one-quarter inch hole in the 
center of it and then fix two flat rings, which you can 
cut out of sheet brass, to one side of it, as shown at C 
and D. 

Solder a wire to each ring and bring the one from 
the inside ring up and over the outside ring, then over 
to the hole in the board and through it, when you can 
fasten it to one of the terminal rings of the Geissler 
tube on the other side. Bring the wire from the out- 
side ring over to the other hole in the board, then 
through it, and fasten it to the other terminal ring of 
the tube. 

Finally, slip the board with the Geisster tube on it, 
fn the end of the shaft so that the brass brushes on 
top of the standard will make contact with the rings. 
Connect the wires leading from the brass brushes to 
the binging poet of your sparc coll, Now switch on 


the current and turn the driving pulley, when the 
Geissler tube will rotate and produce the most beautiful 
illuminated color effects imaginable. 
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XVII 


MOTOR-CAR IGNITION, LIGHTING 
AND STARTING 


Iw these days of gasoline engines you should be at 
least on speaking terms with electricity, and if you 
own a motor-car it will be worth your while to learn 
something about how the ignition, lighting and start- 
ing systems work. To look at the electrical eq) 
ment on a car without having learned about the 
ferent parts of it first, is like looking at a pile of the 
pieces of a jig-saw puzale, only the former is much 
harder to solve than the latter. A careful reading of 
this chapter will, however, enable you to separate the 
different components and know them when you see 
them in a car, and this will help very greatly to clarify 
the subject in your mind. 

About Ignition Systems in General—When the 
gasoline and air mixture, or fuel mixture, as it is 
called, is compressed in the cylinder of an engine, 
some means must be used to fire it. On all motor-car 
gasoline engines an electric spark is used to fire the 
fuel charge, as the compressed fuel mixture is called, 
‘To set up the spark, a high voltage current, or high 
tension current, as it is generally termed, is used and 
this is set up by one of three different kinds of ap- 
paratus, which named are (1) an ordinary spark coil 
with a vibrator; (2) a magneto, which is a small dy- 


THE SURVIVOR Vol. 3 


29 
fang sléctrc niathine, and (8) a sh call wide & 
circuit-breaka 

How the Vibrator Spark-Coil System Works — 
‘The apparatus for a vibrator spark-coil system con- 
sists of: (1) a battery, (2) a spark coil with a vi 
brator, (3) a timer, or a distribucor, and (4) a spark 
plug. 

The Battery.—This can be either, (a) one made 
up of dry cells, or (b) one of storage cells, and both 
of these kinds have been explained in Chapter III. 
Since nearly every motor-car that is made at the pres- 
‘ent time is provided with a storage battery for lighting 
and starting, this is generally used for energizing the 
spark coil of the ignition system; but where a car is 
provided with only a spark-coil ignition system—that 
is, where it is not equipped with a magneto also—it is 
a good scheme also to provide a dry battery. 

‘The Vibrator Spark Coi is coil is simply 
an ordinary spark coil like the one deseribed in Chap- 
ter XV, but it is enclosed in a box, instead of being 
mounted on a base, and it is smaller, giving a spark 
about one-half inch long. ‘The vibrator is worked 
magnetically, that is, by the magnetization and de- 
magnetization of the core of the coil. It is energized 
by either a dry cell battery or a storage battery. 

‘The Strokes of a Four Cycle Engine—Now, be- 
fore we go on with a description of the apparatus, you 
must know the principle a gas engine works on. Each 
cylinder of a motor-car engine has only one effecti 
or power stroke in four, and for this reason this type 
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Fig. 156. How a Single Cylinder Four Stroke Cycle 
Engine Works 
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of engine is called a four-stroke cycle engine. 

‘The first stroke of the piston draws in gasoline 
mixed with air, or fucl mixture, as it is called, and 
is termed the suction stroke; the second stroke of 
the piston compresses the fuel mixture in the cylinder, 
and this is called the compression stroke; at this in- 
stant the electric spark fires the compressed fuel mix- 
ture, or fuel charge, as it is now termed, when the 
explosion of the gases of which it is formed drives 
the piston forward, and this is the third, or power 
stroke; and, finally, the fourth stroke forces the burnt 
‘gases out of the cylinder, and this is called the exhaust 
stroke. "These strokes are shown diagrammatically in 
Fig. 156. 

‘The Spark Plug. 


‘To make the spark take place 


in the head of the cylinder and ignite the fuel charge, 
a spark plug is used. ‘This little device, which is shown 
in cross-section at A in Fig. 157, and ready to use at 
B, consists of (a) a wire, called the central electrode, 
fon one end of which is a binding post, and having on 
the other end a platinum wire, or other metal wire 
that has a high melting point, 
Bindins 
Post 
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Fig, 157. How the Spark Plug is Made, 

‘This electrode is sealed in (b) a porcelain tube 
which insulates it from (c) a threaded brass tube 
called the plug body, and to this is secured (d) an- 
other platinum, or other metal, wire. ‘The points of 
these electrodes come very close to each other and so 
form a minute spark gap. ‘The plug body is threaded 
and this permits the plug to be screwed into the head 
of the cylinder of the engine. 

From this construction it is clear that when the plig 


is screwed into the cylinder the spark gap is inside of 
301 
the latter, and the binding post is outside of and in 


sulated from it, When the plug is connected to the 
other parts of the ignition system, a wire from. the 
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binding post forms one of the leads, while the engine 
itself forms the other lead. 

The Timer and the Distributor—The Timer— 
As you know, if you connect the primary coil of your 
spark coil directly to a battery and start the vibrator 
going, a continuous stream of sparks takes place in 
the spark gap, and if, under these conditions, the sec- 
ondary coil of the spark’ coil was connected with the 

Battery 


Spark Plug 


Cam Revelved in Cylinder 


by Crankshatt 

Meh ete Pe fg eget Fo 
spark plug, the sparks would fire the fuel mixture as 
soon as the suction stroke begins to draw it in. It is 
evident, therefore, that the spark must take place at 
the precise moment when the ignition of the fuel 
charge will give the greatest explosive power. ‘To do 
this in a single eylindes engine, a timer is used, and 
where an engine has two of more cylinde 
tributor is used. A distributor is really a ti 
but it is so called to differentiate it from the device 
used for a single cylinder engine, 

How a Timer Works—Now let us take a single 
cylinder, four-stroke eycle engine and see just how 
the battery, the spark coil, the spark plug and the 
timer are connected up and how they work. The 
timer, as you will see in the diagram in Fig. 758, con- 
sists of a cam, that is, a projection, on a wheel, or 
shaft, that is rotated by the crankshaft of the engine. 

Fixed to the body of the engine, but insulated from 
it, is a spring make-and-break contact, or contact- 
breaker, as it is called, and the free end of the spring, 
is fixed one of the contact points, presses on 
the cam wheel, or shaft. Now, every time the crank- 
shaft makes two complete revolutions, which is equal 
to four strokes of the piston, the cam wheel, or shaft, 
revolves once, and, hence, the cam strikes the spring 
once in every four strokes of the piston. 
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‘When it does so it presses the spring over until the 
point that is on it makes contact with the fixed point, 
and this closes the primary circuit; the battery then 
energizes the coil and the spark takes place in the 
spark gap of the spark plug. 

The Distributor (shown at Fig. 159)—This de- 
vice consists of a ring, or a block, of insulating ma- 
terial, and on the inside of, or around, which there 
are as many fixed contact points as there are cylinders 
to be fired. Each of the contact points is connected 
with 2 binding post; inside of the ring of the fixed 
contact points is rotating contact arm, and this is 
driven by a shaft which is geared to the crankshaft 
of the engi 

Now, let us suppose that the engine has four cyl- 
inders, in which case four spark coils must be used, 
and one of the wires from each of the primary coils 
is connected with its respective post of the distributor, 
while all of the other wires of the primary coils lead 
to one post of the battery, and the other post of the 
battery is connected with the rotating contact arm. 


Distributor 
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Finally, one of the wires of each of the secondary 
coils is connected with the post of its complementary 
spark plug, and all of the other wires of the secondary 
coil are connected with the body of the engine, or are 
grounded, as this kind of a connection is called, so 
that they are really connected with the spark-gap points 
that are fixed to the plug bodies. 

Now, when the engine is running and the contact 

304 

amm is rotated, it strikes each of the fixed contacts in 
turn and so closes the primary circuits of the coils one 
after the other. The points of contact are so timed 
that at the instant the piston of each cylinder has com- 
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pleted its compression stroke, a spark takes place in 
the spark gap of the spark plug and fires the fuel 
charge. 

How the Magneto Works.—The next improve- 
ment in ignition systems to follow the vibrator spark 
coil was the magneto. ‘This generator consists of an 
armature rotating between the poles of a powerful, 
permanent steel magnet. Now, there are two kinds of 
magnetos, and these are (1) the low tension magneto 
and (2) the high tension magneto. 

In the low tension magneto (See A in Fig. 160) 
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Fig. 160, ‘The Low Tension Magneto, 


the armature is wound with a single coil of wire only, 
and when it is rotated in the magnetic field it generates 
a low voltage alternating current. ‘This is led to a 
spark coil, which it energizes just as a dry cell or 
storage battery does. ‘The armature of the magneto 
is usually driven by the pump shaft or cam shaft of 
the engine, ‘The Ford magneto is of the low tension 
305 

type, but its design is different and its armature is 
connected direct to the crankshaft of the engine. 

In the high tension magneto the armature is wound 
with two coils of wire, namely, a primary coil and a 
secondary coil, and it is really a rotating spark coil, 
As the armature revolves, low tension currents are set 
up in the primary coil by the turns of wis ng 
the magnetic lines of force, and these induce high 
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voltage, or high tension, currents in the secondary 
coil just as they do in an ordinary spark coi 

An interruptor, or circuit-breaker, as it is called, 
which is worked by the pump or cam shaft, is con- 
nected in circuit with the primary coil and a condenser, 
which is placed in one end of the armature, is shunted 
around the contact points. A wiring diagram of a 
igh tension magneto with its interruptor, or circuit- 
breaker, and distributor, is shown in Fig, 161, 

How the Circuit-Breaker Spark-Coil System 
Works.—When slectrc lighting and starting came 
into vogue, every car so equipped had to carry a 
storage battery to supply the necessary current, and 
having ample current at hand it was the most natural 
thing in the world to use it for ignition purposes. 
‘This being the case, and since the magneto is an ex- 
pensive piece of apparatus, the circuil-breaker spark- 
coil system was devised. 


Fig. 162 Wir 
ie ‘Shack 


it System, 
(For a Six-Cylinder Engine.) 


This system consists of: (1) a single spark coil 
made like an ordinary spark coil, but without the 
vibrator on it, and which is energized by the storage 
battery; (2) a mechanical interruptor, or circuit- 
breaker, like that used with the magneto, and which 
driven by the pump or cam shaft of the engine, and 
(3) a distributor, all of which are shown in the wiring 


formed of a cam made in the 


shape of a nut, and this has as many corners on it as 
there are cylinders to be fired. The contact arm of the 
distributor is fixed to the free end of the shaft, while 
the stationary plate that carries the fixed contacts 
held in place so that the arm revolves on or close to it. 
Both the circuit-breaker and the distributor are 
mounted in an insulating cover, or housing, as it is 
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called, and together they form what is called an igni- 
tion head. 

How the Electric Light System Works—The 
lighting system of a motor-car is formed of three prin- 
cipal parts, and these are (1) the storage battery, (2) 
the dynamo to charge it, and (3) the automatic ext- 
out. Storage batteries are made for different volt- 
ages, but most of the makes of cars use a 6-volt bat- 
tery. The storage battery, as you know, must be re- 
charged, and to do this 2 small direct current gene- 
rator, or dynamo, which is driven by the engine, is 
used 

‘The reason an automatic cut-out must be used 
this: When the engine is running at its normal speed 
the dynamo develops a higher voltage than the storage 
battery does, and then the current from the former 
flows into the latter and charges it. On the other 
hand, when the engine is running slowly it develops a 
lower voltage than the storage hattery, in which case 
the current from the latter would flow into the former 
and run it as motor, thus wasting its power. To pre~ 
vent this, an automatic cut-out is connected in the 
circuit between the storage battery and the dynamo, 
so that when the latter is developing a higher volt- 
‘ge than the former, thecut-out closes the circuit, and 


when the former is developing a higher voltage than 
the latter, the cut-out opens the circuit. 

‘The automatic cut-out consists of a pair of p 
contact points, one of which is fixed and the other one 
is mounted on a spring, and it is, therefore, movable, 
like the vibrator of a spark coil. Like the vibrator, 
too, the spring is worked by an electro-magnet, and 
these are connected in circuit between the dynamo and 
the storage battery. 

A second pair of contact points called the regulator 
points are also included in the circuit, and these are 
likewise controlled by another electro-magnet. When 
the contact points are separated, a resistance is con- 
nected in the circuit of the field coil of the dynamo; 
when this takes place, the current generated by the 
dynamo must flow through the resistance and this 
limits the amount that can flow into the storage bat- 
tery. ‘This scheme prevents the dynamo from over- 
charging the battery. ‘The way the battery, the dy- 
namo, the automatic cut-out, the regulator contact 
‘points and the lamps are connected in circuit, is shown 
in the wiring diagram in Fig. 163. 

Kinds of Wiring Systems —There are two dif- 
ferent schemes used for wiring motor cars, namely, 
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(A) the single wire system and (2) the two wire sys- 
tem. In the first named system a single wire only is 
needed for the return circuit, which is made through 
the frame of the car; this scheme, which is shown in 
Fig. 164, is called the grounded system, 

Jn the second system two wires are used, and both 
of these are insulated from the frame of the car. 
Whichever kind of wiring system is used, the Iamps 
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are connected up in parallel, that is, across the feed 
wires, ‘This not only enables a low voltage current to 
be used but, what is equally to the point, if one lamp 
burns out the others are not affected by it as they 
‘would be if they were connected in series. 


How the Electric Starter Works.—The electric 
starting system consists of four chief parts, and these 
are (1) the storage battery, (2) the electric motor, 
(3) the electric drive, and (4) the starting switch, 
Since you know how the battery, the motor and the 
switch work, the only part you need to learn about is 
(1) how the starting motor is connected with the 
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Fig 164, Wiring Diagram of a Single Wire Lighting System. 
engine when you press down on the starting switch, 
and (2) how the motor is disconnected from the en- 
gine after it has started it. 

As the Eclipse-Bendix drive is used on a farge num- 
ber of cars, we will describe it as a typical starter. 
‘The rim of the flywheel of the engine has teeth cut 
init so that it is, in fact, a big gear, and the shaft of 
the motor has a small gear on it, which meshes and 


SIL 
demeshes with the flywheel gear, as shown at 4 in 
Fig, 165. If now you will look at B, you will see that 
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(A) Fig. 165, ‘The Starter and Flywheel of an Engine. 


the drive consists of a sleeve with screw threads cut 
on it, and this is slipped over the shaft of the motor. 
‘The sleeve is fastened to the shaft of the motor by 
means of a strong spiral spring, one end of which is 
bolted to the shaft and the other end is screwed to the 
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(B) Fig. 165. How the Motor Drive is Made. 

‘The small gear has threads cut on the of it, 

so that it will screw on the threaded sleeve like a nut, 
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and, moreover, it is weighted on one side, Since this 
gear can screw to and fro on the shatt, it is evident 
that when it is at one end of the latter it will mesh 
with the flywheel gear, and when it screws along the 
shait it will demesh from the latter. ‘This is all there 
is to the drive, and now let's see how it works. 

‘The first thing to learn is what the action of the 
drive is when it starts the engine, By referring to B, 
‘you will observe that the gear on the threaded shaft 
oof the motor is demeshed from the flywheel gear of 
the engine. When, now, you press down on the start- 

1g switch, the circuit connecting the battery and the 
motor are closed and the threaded shaft of the motor 
soon gets up to speed. 

‘The small gear on the shaft does not, however, ro- 
tate with the shaft, for the weight on it keeps it from 
doing so, with the result that it screws its way to the 
outer end of the shaft until it reaches the end, when 
meshes with the flywheel gear. Having reached the 
‘end, it must, of course, turn with the motor shaft, and 
ence it turns the flywheel, which is keyed to the 
crankshaft of the engine. 

Once the engine is started the speed of the periphery. 
of the flywheel gear is so much faster than that of the 
threaded shaft, the small gear gradually begins to 
serew its way back toward the motor and so moves 
out of mesh with the flywheel gear. When this takes 
place you release the switch, when the motor stops and 
the small gear is in its original position ready for the 
next starting. 
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OVERY AND USE OF THE X-RAYS 


How the X-Rays Were Discovered.—While ex- 
perimenting with a Crookes tube’ Wilhelm Roentgen 
iscovered the “X-rays,” or as they are also called, 
Roentgen Rays. It was on November Sth, 1895, that 
this German professor first saw the new and unknown 
rays, or, rather, the effects of them, but he did not 
‘make his observations public for several months. On 
that first memorable day, in his laboratory at the 
University of Wurzburg, Bavaria, he noticed a faint, 
fickering, greenish light upon a piece of cardboard, 
which he had painted over with a fluorescent chemical 
compound, and upon the faintly luminous surface was 
the shadow of a line. This strange effect took place 
in a perfectly dark room, from which every known 
kind of ray had been carefully shut out. But in that 
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room a Crookes tube, energized by a spark coil, was 
in action, and although the former was entirely cov- 
ered with black cardboard and the sparks of the latter 
were also shielded so that not even the feeblest ray of 
light could get through from either of them, still the 
fluorescent chemical compound was made luminous. 
°A modified form of Geissler tube. 

‘This strange phenomenon led Prof. Roentgen to 
suspect that a hitherto unknown kind of ray was 
emanating from the Crookes tube, and a further ex- 
amination showed that, this was really the case; 


further, and more wonderful still, that it had the 
power to pass through certain material objects which 
were opaque to light, and on striking a fluorescent 
sereen to make it luminous. 

Roentgen’s Further Investigations. —After he 
had observed that the fluorescent screen had become 
luminous by the bombardment of the invisible rays 
and the shadow of a line across it, the work of tracing 
that shadow to the object which produced it, and to 
verify the source of the rays to the Crookes tube was 
to the trained physicist but the work of a few minutes. 
Further investigation on Prof. Roentgen’s part showed 


that the invisible rays had a marvellous power of pene- 


tration; he found that they would go through card- 
board, cloth, wood and some other substances, but the 
metals, such as gold, silver, copper, iron and lead, 
were less penetrable, and some of them, as, for in- 
stance, lead, were practically opaque. But, strangest 
of all, while the flesh of animals was very transparent, 
their bones were fairly opaque; and so when the dis- 
coverer held his hand between the source of the rays 
and the fluorescent cardboard screen, he saw the 
shadow of the bones of his hand projected upon it. 
what the nature of the new rays was, 
he called them X-rays, since x in algebra represents an 
unknown quantity. After he had made sure of his 
facts, he gave his secret to the world early in 1896. 
Various Uses of the X-Rays—The far-reaching 
importance of Prof. Roentgen’s discovery was imme- 
diately recognized, and there was scarcely a branch of 
science in which it did not open up new paths of re- 
search, To the medical profession it meant a wonder- 


; B17 saci 
ful advance in diagnostics, since certain disorders 


which had before been possible to examine only from 
the outside of the body could now be projected upon 2 
eae photographed on a plate, and seen with the 


During the late Great War, thousands of lives were 
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saved by the use of the X-rays, for by means of X-ray 
photographs, or radiographs, as they are called, bullets 
and pieces of shell could be located with precision, 
while the extent and nature of broken bones were 
vealed, and with this knowledge the surgeon was able 
to act with certainty. In the diagnosis of various dis- 
‘eases, the X-rays are of the greatest value, and every 
hospital in the country now has an X-ray outfit as a 
part of its necessary equipment. The X-rays have 
played an important part in physics, especially in the 
study of the structure of the atom, while in the in- 
dustries it has proved of great value in the quick de- 
tection of hidden flaws and impurities in the products 
that are turned out; further it is of great service to 
the customs’ officers, who use it with-telling effect when 
searching for contraband; while, finally, it has many 
curious uses, as, for instance, in pearl fisheries, the 
oysters being examined by the X-rays instead of hav- 
ing to be opened, and those without pearls are re- 
turned to the beds uninjured. 

‘The Apparatus for Producing the X-Rays—In 
its simplest form the apparatus needed for generating 
the X-rays includes: (1) a battery, or other source of 
2) a spark coil; and (3) a Crookes tube, 
or X-ray tube, as it is now generally called, ‘To make 
the invisible rays manifest themselves, you will need 


@ cither (2) a Suoroseope or (b) a photographic 
late. 

The Source of Current.—The current for ener 
sizing the X-ray tube can be had from either a battery 
of primary cells, a storage battery, or a direct current 
from a lighting circuit. Where an alternating current 
only is available, a high potential transformer, like 
that employed in wireless spark transmitting sets, must, 
be used instead of the ordinary spark coil, 

‘The Energizing Apparatus — you can use 
a very small X-ray tube with the two-inch spark coil, 
described in Chapter XV, if you wish to get really 
practical results you need a coil that will give a four- 
inch spark at least, while a one-quarter kilowatt trans- 
former will serve where an alternating current must 
be used. Finally, you can get very good results by 
using an electrostatic machine of the Toepler-Holtz 
or Wimshurst kind, and these you will find described 
and pictured in Chapter I. 

The Crookes, or X-Ray, Tube—A Crookes 
tube differs from a Geissler tube, which has been de- 
scribed in Chapters IT and XVI, in that it has (a) a 
spherical or oval shape, instead of a tubular shape, 
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and (b) the air is pumped out of it to a much higher 
degree. A Crookes tube in its simplest form has a 
pair of wire electrodes sealed in it, which serve to 
carry the current into and out of the bulb. 

‘The kind of Crookes tube made use of by Prof. 
Roentgen is shown at A in Fig. 166. As the X-rays 
set up by this kind of a tube are diffused, that is, they 
spread ont from it in all directions, various kinds of 
tubes have been devised which would project the rays 
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more nearly in one direction, and this resulted in the 
three-electrode tube. Prof, Elihu Thompson was the 
first to design a three-electrode tube, which is shown 
at B. 

‘This tube consisted of a third electrode formed of 
aidisk of platinum set between a disk anode and a 
concave cathode. The third electrode, or anti-cathode, 
as it is called, set at an angle of 45 degrees, and the 
X-rays, which have their origin on this, are thrown 
down, as shown at B. This type of tube is now called 
a single focus tube, and the commercial form of it is 
shown at C. 

How a Crookes Tube Generates X-Rays —In a 
Geissler tube the air is only partly pumped out, so 
that the vacuum is very low. Under this condition 
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when the tube is energized by an induction coil or 
other source of high voltage electricity, instead of 
sparks jumping across from one electrode to the other, 
as they do in air at ordinary pressures, the whole tube 
becomes filled with a vapor-like light, ‘This action is 
due to the molecules of air which are still in the tube, 
and which are forced from one electrode to the other; 
in this line of travel they strike each othér with such 
force that the electrons’ of which the molecules are 
formed are set into rapid vibration. 


‘Molecules are made up of atoms; each of these, in turn, is 
made up of 2 central core of positive particles of electricity, and 
these are surrounded by negative particles of electricity, which are 
called electrons. 


In a Crookes tube, so called because Sir William 
Crookes first made it, it is expanded in a bulb-like 
shape, and the air is pumped out of it so perfectly that 
a high vacuum is. fone non when a high voltage 
current is sent through it, it takes on new properties 
and behaves in an entirely different way. ‘The vapor- 
like light does not appear, but, instead, the interior of 
the tube remains perfectly clear, and the glass of which 
the tube is made becomes brilliantly fluorescent; this 
is caused by the bombardment of the few molecules of 
air that still remain in it against the surface of the 
glass. 

How an X-Ray Outfit is Connected Up—The 
battery, or other source of current, is connected with 
the binding posts of the primary coil of a spark coil 
in the usual way, and the terminals of the secondary 
coil of the spark coil are connected with the anode and 
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Fig. 67. An X-Ray Out. 
cathode of the X-ray tube, while the anti-cathode, that 
is, the middle electrode which sets up the X-rays, is 
connected with the anode, and all of which is shown at 
A in Fig. 167. 

The Fluoroscope and How it is Made.—The 
word fluorescent means that property which some 
transparent bodies have of changing the length of 
light waves and, hence, of changing their natural color 
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to some other color, as when green crystals of fluorspar 
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throw off a blue light. Now, just as light waves when 
they act on certain substances cause them to become 
Auorescent, so also do the X-rays, and, indeed, it was 
this action which led, as you have seen in the begin- 
ning of this chapter, to the discovery of the X-rays by 
Roentgen, 

‘There are a number of chemical salts that become 
fluorescent when the X-rays are directed upon them, 
but the two chief ones are platino-cyanide of barium 
and tungstate of calcium, To make a fluorescent 
sereen, it is only necessary to glue, or otherwise ce- 
ment, one or the other of these salts to a sheet of 
cardboard, 

Since it is desirable to shut out all of the outside 
light when observing the action of the X-rays on the 
fluorescent screen, just as it is when you are looking 
through a stereoscope, Mr. Edison got up the simple 
device known as the fluoroscope. It consists of an 
opaque, pyramidal shaped box having at its large end 
the fluorescent screen and with the salt covered side 
of it facing the inside; at the small end is a shield 
like that of a stereoscope, and, also ‘ike the latter, its 
edge is covered with a soft, fluffy fabric, so that all 
of the outside light will be excluded when you hold 
the fluoroscope to your eyes. It is shown at B. 

When you hold your hand on the outside surface of 
the screen of the fluoroscope with the X-ray tube in 
action before it, as shown in Fig. 168, the rays of the 
latter will pass through the flesh of your hand and 
cause the salts of barium or calcium to Auoresce, and 


then your eye will see the light of it; at the same ti 
323 


Fig. 168. How the Fluoroseope is Used. 
the bones of your hand stop the X-rays, and that part 
of the fluorescent screen immediately under them re- 
mains dark, so that you will see the shadow of them. 
‘The Photographic Plate and How it is Used— 
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Underdecth Saat Paper 
Fig 0. How a Radiograph Mate 
‘The X-rays act on a photographic plate exactly as 
light waves do, and, hence, if you enclose a plate in a 
light-tight holder, place your wide open hand flat on 
324 
top of it, as shown in Fig. 169, and set the tube in ac- 
tion, you will obtain a picture of the shadow of the 
bones of your hand. Since a shadow picture of an 
‘object, or radiograph, as it is usually called, can only 
be made with an X-ray tube, it cannot be either larger 
‘or smaller than the object from which it is made, but 
neither this nor the fact that the pictures so made are 
really of the shadow the object casts limits the use of 
the X-rays as much as might naturally be supposed. 
37 
xIx 
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‘Tue wireless telegraph was invented by William 
Marconi at Bologna, Italy, in 1896, and in his first 
experiments he sent dot and dash signals to a distance 
of two hundred or three hundred feet. ‘The first vital 
experiments that led up to the invention of the wire- 
less telegraph were made by Heinrich Hertz, of 
Germany, in 1888, when he showed that the spark of 
an induction coil set up electric oscillations in an open 
circuit, that is, a wire whose ends are not connected 
together, and that the energy of these oscillating cur- 
rents was, in turn, sent out in the form of electric 
waves. He also showed how they could be received 
at a distance and without the aid of connecting wires, 
by means of a ring detector, which he called a res- 
onator. 

Hertz’s Classic Experiments—To set up the 
oscillations and to radiate the energy of them in the 
form of electric waves, Hertz used a very simple ap- 
ich he called an oscillator, and you can do 
Cut out two sheets of zinc or copper six 
inches on the sides and solder them to the free ends of 
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the spark-gap rods; now slip the rods through the 
binding posts of your spark coil and then put the balls 
‘on the opposed pointed ends of the rods, as shown at 
A in Fig. 170, 828 

"To make the detector, take a piece of soft copper 
wire one-eighth inch in diameter and two feet long, 
and file down each end to a sharp point; bend it into 
‘a ring and have the points come within one-thirty- 
second of an inch of each other. If possible, get a 


2 The Oscillator P 
f Spark GapBalls- —y| 
Copper Rod Rod © 


or Detector 
(A+B) Fig. 170, The Hertz Apparatus 


strip of hard rubber, of, if this is not at hand, use a 
strip of hard wood about three-sixteenths of an inch 
thick, one-half inch wide and twelve inches long, 
and fasten the ring to it with some wire, as shown at 
B. ‘The purpose of this is to insulate it from your 
hands when you are holding it, and it also permits a 
better adjustment of the points. 
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How to Make the Experiment—Now for the 


classic experiment. Set your spark coil into action 
and hold the ring detector within a few feet of and 
directly in a line with the spark of the coil, when 
sparks will jump across the gap of the ring detector. 
Now move slowly away from the coil, and you will 
find that at certain distances the spark in the ring 
detector gets very bright and at others it gets very 
weake. This shows that the energy from the oscillator 
ig in the form of waves, the bright sparks indicating 
the crests of the waves and the weak sparks indicating 


the nodes of the waves. as shown at C. 
"Theory of the Hertz Experiment—The action 
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C:Schemmatic Diagram of How the 
Apparatus Works 


Current. 


D-Damped Oscillations Set Up 
By a Spark Coil 


(CD) Fig. 170, ‘The Hertz Apparatus, 


that takes place in the spark coil and oscillator is this: 
When the vibrator makes or breaks the current, one 
of the plates and the spark-gap rod connected with it is, 
charged with ++, oF positive electricity, and the other 


one is charged with —, ae mole ty NIG 
these are fully charged, they strain the air, which 
separates the spark-gap balls until it breaks down, 
when the two charges rush together to equalize the 
difference of pressure. 

As these charges rush together they burn up the air 
in the gap, and this is what makes the spark; the sur- 
rounding air then rushes in to fill up the vacuum, and 
is this that causes the crackling sound. When the 
spark passes, the charges of electricity form a current, 
and this surges from one of the metal plates throught 
the spark, which acts as a conductor, to the other 
plate and back again three or four times, as shown by 
the curve at D, and this is called an oscillating current, 
or clectric oscillation. 

Since the inductance and capacitance of the plates 
and rods are very small, the frequency with which the 
current oscillates may be at a rate as high as 100,000,- 
000 times per second, and this will give a wave length 
of three meters, or, roughly, nine feet. But you must 
not get the idea that this many oscillations actually take 
place every second because after the current is set up 
it is damped out by its energy being radiated as waves, 
the resistance of the spark gap, etc. Further, between 
each set of oscillations a comparatively long time 
elapses while the oscillation system is being charged 
by the secondary coil before a high enough pressure 
cor potential, is reached again to break down the air 
of the gap and set up another spark. 

What Electric Waves Are—As the current 
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surges, oF oscillates, to and fro between the plates, it 
sets up a correspondingly rapid alternating magnetic 


field around and at righé gles toi, in what is called 
the ether. ‘The ether is a substance that is a million 
times thinner than air, as air is thinner than water, 
and it fills all space. 

‘The rapidly alternating magnetic field produced by 
the oscillating current sets up an alternating electric 
field, and this, in turn, a magnetic field, and so on, and 
these strains in the ether as they extend on out in 
space are called electro-maguctic waves, or, as Hertz 
called them, electric waves, while they are now gener- 
ally called just waves for short. ‘These waves travel 
out from the oscillator at exactly the same speed as 
light waves travel, that is, 186,500 miles per second, 
and they keep on going, just like light waves, until 
their energy is used up by the resistances they meet. 

When the electric waves strike the ring detector 
their energy is changed into high frequency electric 
currents, oF oscillations, and as these surge in the ring 
circuit they set up sparks exactly like those of the 
oscillator system, but of course they are much more 
feeble. ‘This, then, is the fundamental principle in- 
volved in (1) setting up oscillations which send out 
(2) electric waves, and these in turn (3) set up oscil- 
ations in the ring detector. ‘These operations form 
the bases of wireless telegraphy as it is practiced 
to-day by the spark method, 

‘The Invention of the Coherer.—In 1890 Edouard 
Branly, of France, showed that metal filings in a tube 
were drawn to each other, or cohered, as it is called, 
when electric oscillations flowed through them, and 
this device he termed a radio conductor; later this was 
improved upon by Sir Oliver Lodge, who called it a 

332 
coherer, by which name it has been known ever since. 
‘The coherer is wonderfully sensitive to the action of 
clectric oscillations flowing through, as against the 
Hertz ring detector, and it was used by Marconi in 
his first experiments with the wireless telegraph and 
for a long time thereafter. 

How to Make a Simple Coherer Indicator.—To 
make a simple and sensitive device for detecting the 
presence of electric waves sent out by the Hertz oscil- 
lator described above, mount two large double con- 
hector binding posts one inch apart on a wood base 
about eight inches wide and ten or twelve inches long, 
as shown in Fig. 171. Now cut off two pieces of one- 
eighth inch thick brass rod twelve inches long, and 
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Copper 


<5 i 


Plate [Binding-q Ghsstive 
Base 
Fig: 171, Schematic Diagram of a Simple Coherer Indicator, 


solder one end of each one to a zine or a copper plate 
that is six or eight inches on the sides. 

‘This done, cut off two pieces of three-thirty-seconds 
of an inch brass rod two inches long, and file one end 
of cach one off perfectly flat and even; fit these two 
plugs, as they are called, into a glass tube one inch 
Tong, so that they will be snug and yet slide easily, 
Now take the rods out of the tube and slip them 


8 
through the holes in the smaller binding posts, ‘This 
done, file off a bit of coin nickel and coin silver, and 
put a pinch of the filings thus obtained in the’ tube 
Finally, hold the tube between the binding posts and 
push the brass plugs into it until the filings are pressed 
together, as is also shown in Fig. 171, 

Now slip the free ends of the brass rods that are 
secured to the slteets of zinc or copper into the lower 
holes of the binding posts, and then connect one of the 
coherer plugs with one post of a'dry cell, and the other 
post of the latter to one of the terminals of a galva- 
nometer," and the other terminal of it with the remain- 
ing plug of the coherer. 

* An explanation of how to make it will be found in Chapter V, 

Before you can receive the indications of the electric 
waves sent out, you must adjust the coherer, and this 
you do by screwing up one of the plugs tight in the 
binding post; now grip the other plug with your finger, 
and with a twisting motion push it against the filings 
in the tube until the needle of the galvanometer swings 
over. When this happens it shows that the resistance 
of the filings has dropped enough to let the current 
from the dry cell flow through the coherer; tap the 
filings with a pencil to decokere them, when the needle 

ill swing back agai 
How to Use the Indicator—Set the indicating 
device, say, ten feet away from, but in a line with, the 
sender, 0 that their metal plates will be parallel with 
each other, and then make a spark pass between the 
balls of the spark gap of the sending apparatus. 

‘The moment the spark takes place, the needle of the 
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galvanometer will swing over, which shows that elec- 
aoe 
tric oscillations are surging in the system formed by 


the plates, the rods and the coherer, that these currents 
have cohered the filings and hence greatly lowered the 
resistance of the coherer; this action allows the current 
from the dry cell to flow through the galvanometer, 
when the needle will swing over. Before it will swing 
‘back you must stop the coil from sparking and tap the 
tube with a pencil; this will break the filings apart, so 
that the coherer will be restored to its normally high 
resistance, when the current from the dry cell can no 
longer flow through them. 

‘The Invention of the Wireless Telegraph.— 
Alexander Popoff, of Russia, was the first to construct 
a real wireless receiving set, which he did in 1895, but 
this he used to receive indications of distant thunder 
storms, His receiver consisted of a coherer, one 
plug of which led to a rod that reached into the air, 
and the other side to a plate which was buried in the 
earth. ‘The coherer was connected with a battery, and 
instead of a galvanometer to indicate the incoming 
trains of electric waves, it had an electric bell which 
rang out the indications. . ‘The bell was so placed that 
when it rang, the hammer would strike the coherer 
tube and so decohere the filings automatically. 

William Marconi was the first to connect an aerial 
wire to one side of a spark gap and a ground to the 
other side. He used a spark coil to energize this 
oscillation system, and employed a telegraph key to 
break up the primary current into the alphabetic Morse 
code. ‘This formed his sending apparatus. 

For his receiving apparatus he used Popoft’s scheme, 
but vastly improved it, and this included a-vacuum 

a5 
coherer, that is, one with the air pumped out, a taper 
to tap back the filings, connected a sensitive polarized 


TRernal 
ea 
(Crear 
AsFirstMarconi Wireless B:First Marconi Wireless 
‘Telegraph Transmitter Telegraph Receiver 


Fig. 172. The First Marconi Wireless Telegraph Set. 
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the coherer, and added a Morse register 
which printed the received dots and dashes on a paper 
tape. This apparatus was in use for several years 
until the coherer was supplanted by the crystal detec- 
tor, and the cumbersome Morse register by a pair of 
head telephone receivers. 

How to Make a Simple Wireless Telegraph Set. 
—A wireless telegraph system consists of two parts, 
‘and these are (1) the transmitter or sender, and (2) 
the receiver, or more properly, the receptor. All you 
need to do to make an open circuit transmitter, as the 
first kind of Marconi sender is called, is to connect one 
of the spark-gap rods with a vertical wire twenty or 
more feet high; this must be held in the air by an in- 


sulator secured to a mast or other support. ‘Then eon: 
nect the other spark-gap rod with a plate buried in the. 
earth, as shown at 4 in Fig. 172. 

For a receiver you can use the same kind of a 
coherer described above, but mount it on a wood base 
‘two by three inches on the sides. ‘Then buy a 75 olim 


pony relay, a good electric bell and a telegraph 
‘The relay has four binding posts, two of 


sounder, 
which are connected with the terminals of the magnet 
coils; one of the other two posts is connected with a 
fixed contact point, and the other with a movable con- 
tact point, which is secured to a delicately pivoted 
armature, and this is worked by the magnet. ‘The bell 
is used only as a taper to tap back the filings of the 
coherer, and you should therefore take off the gong. 
‘The sounder is used to click off the dots and dashes, 
as in the regular wire telegraph set described in Chap- 
ter VII. 

How to Connect Up the Apparatus.—Connect up 
one of the plugs with a water or gas pipe or a zinc or 
copper plate buried in the ground deep enough to make 
contact with the moist soil, and connect the other plug 
with the aerial wire that is held in the air by an in- 
sulator, which, in turn, is secured to a mast or other 
support, as in the case of the receiver described above, 

‘This done, connect one of the plugs of the coherer 
with one of the posts of the magnet coil of the relay; 
connect the other plug of the coherer with one of the 
posts of a dry cell, and connect the other post of the 
latter with the other post of the magnet coil of the 
relay. Now connect the binding post of the fixed con- 
tact point of the relay with one of the poles of a bat- 
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tery of two or three dry cells, and the other post of 
the latter with one of the posts of the sounder and one 
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of the posts of the taper. Finally, connect the post 
of the movable contact point of the relay with the 
other post of the sounder and the other post of the 
tapper, that is to say, connect the taper and sounder 
in parallel with the battery and the contact points, 
and all of which is shown in the wiring diagram in 
Fig. 172. 

How to Adjust the Receiver.—After you have 
adjusted the coherer, as described above, screw and un- 
screw the adjusting spring of the armature relay until 
the current that flows through the coherer and the 
relay is just enough so that the filings of the former 
will cohere when, of course, the current flows through 
the coils of the latter and the armature is drawn to 
the poles of them; this brings the points into contact, 
which closes the second circuit and makes the hammer 
of the belk tap the coherer tube, when its normal high 
resistance is once more brought about. 

Now, every time you press the key of the transmitter 
the electric waves’ that are emitted by the sending 
aerial will impinge upon the receiving aerial, when 
their energy is converted into electric oscillations; as 
these surge forth and back through the coherer from 
the aerial to the ground, they cohere the filings and so 
operate the taper and the sounder. 

A wireless telegraph set of this kind will operate to 
a distance of a mile or more, but the Government will 
not permit you to use it, as it sends out too broad a 
wave, and, hence, it interferes very greatly with the 
other receivers in the vicinity. 

338 
‘Tue Winetess Teterioxe 

‘The wireless telephone was invented by the author 
of this book at Narberth, Penn., in 1899, and in his 
first experiments the human voice was transmitted to 
a distance of three blocks. Different from the wireless 
telegraph, the wireless telephone cannot be operated 
by the damped and periodic oscillations set up by a 
spark, but it can only be worked by sustained oscilla- 
tions of constant amplitude, and in the early days the 
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tions thus set up. ‘The receiving apparatus consisted 
of a variable contact known as a pill bor detector, 
which Sir Oliver Lodge had devised, and this was con- 
nected with an Ericsson telephone receiver, then the 
most sensitive made. A later improvement (1908) 
for setting up sustained oscillations was the author's 
rotating oscillation arc. Since those early experi- 
ments wonderful advances have been made in the art 
of wireless telephony and the end is not yet in sight. 
How to Make a Simple Wireless Telephone 
Transmitter—To make this simple, experimental 
telephone transmitting set, you need: (1) a vacuum 
tube which will set up the sustained oscillations, as 
shown at A in Fig. 173; (2) a tuning coil, as shown at 
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B; (3) an aerial condenser; (4) a grid and blocking 
condenser; (5) a grid leak; (6) a six-volt storage 
battery; (7) a fifty-volt dry cell battery; (8) an oscil- 
lation choke coil, as shown at C; and (9) a micro» 
phone transmitter, as shown at D. 

‘The most sensitive detector of electric waves at the 
present time is the vacuum tube and it is not only a 
detector of electric waves, but it amplifies the oscilla- 


G-An Oscillation 
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D> A Microphone 
Bn OzeHigton Transmitter 
Fre 173 Aparato for « Wires Teleone Trainer, 
tions they set up as well, and, finally, it sets up sus- 
tained oscillations, as shown by the curve at 4 in Fig. 
174. A vacuum tube in its simplest form consists of 
a glass bulb like an incandescent lamp, in which a wire 
filament and a metal-plate are sealed; the air is then 


only known way to produce these was by means of an Pumped out of the tube so that the filament cannot 
electric arc light, and this had to be energized by a burn. The three-electrode vacuum tube is much more 
direct current of 500 volts. ‘That a direct current arc Sensitive than the two-electrode tube, and it is in con- 
light transforms a part of its energy into electric oscil- Sequence the kind that is now used. It has a third 
lations was shown by Firth and Rogers, of England, electrode, or grid, as it is called, and this is placed be- 


in 1893. 

‘The present author was the first to connect an are 
Jamp with an aerial and a ground and to use a micro- 
phone transmitter to modulate the sustained oscilla- 
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tbveen the wire filament and the metal plate, as shown 
at B. 

‘The tuning coil is formed of a cylinder of wood or 
other insulating material, around which is wrapped 
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about twenty-five turns of insulated copper wire. The 
aerial condenser has a capacitance of .002 microfarad, 
and the grid and blocking condensers each have a 
capacitance of .001 microfarad. ‘The grid leak is 
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‘AzSustained Oscillations 
Set up by aVacuum Tube 
Fig. 174 ‘The Vacuum Tube and the Oscillations It Sets Up. 
simply a resistance of about 5,000 ohms. The 
volt storage battery is used to heat the filament of the 
vacuum tube, and the fifty-volt dry cell battery supplies 
the current, which is changed by the vacuum tube into 
sustained oscillations, ‘The choke coil is a little 
about 100 turns of No. 28 double-cotton-covered wire 
wound on a cardboard tube two inches in diameter, 
and it is placed between the -+ or positive wire leading 
from the dry cell battery to the plate of the 
tube and the tuning coil to prevent the osc 


from surging back through the battery. Fina 
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microphone transmitter is a regular telephone trans- 


mitter. 
How to Connect Up the Apparatus.—The way 
the various pieces of apparatus are connected together 
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is shown in the wiring diagram, Fig. 175. Begin by 
connecting the lower end of the aerial wire with one of 
the terminals of the microphone transmitter, and the 
other terminal of this to one end of the tuning coil 

Now connect clip 1 of the tuning coil to one end of the 
zerial condenser, and the other end of the latter with 
the water pipe or other ground 

842 

Next connect one end of the grid condenser to the 
post of the tuning coil that makes connection with the 
microphone, and the other end to the grid of the tube, 
and then shunt the grid leak around the condenser. 
Connect the + or positive electrode of the storage 
battery with one terminal of the filament of the vacuum 
tube, the other terminal of the filament with one post 
of the rheostat, and the other post of this with the — 
or negative electrode of the storage battery. 

‘This done, connect clip 2 of the tuning coil to the + 
or positive electrode of the battery, and then bring 2 
lead from it to the — or negative pole of the dry bs 
tery. Now connect clip 3 of the tuning coil with one 
end of the blocking condenser, the other end of this 
with one terminal of the choke coil, and the other 
terminal of the latter with the carbon pole of the dry 
battery, when your wireless telephone transmitter is 
complete, and with it you can send to a distance of a 
mile or more 

How to Make a Cheap Wireless Telephone Re- 
ceiving Set—You can make a crystal receiving set 
with which you can receive either wireless telegraph or 
telephone messages for five dollars or less. All you 
need for this set is (1) a crystal detector; (2) a tuning 
coil; and (3) an earphone. 

‘The crystal detector consists of an insulating base, 
and on it is mounted a brass support, through which a 
rod slides; on one end of this there is fixed a hard 
rubber adjusting knob, while the other end carries a 
thin piece of phosphor-bronze wire, called a cat 


3 
whisker. To fix the crystal, which is a piece of galena, 
in the cup you simply unscrew the knurled cap, place 


i cat whisker wire 


A. Baby Crystal Detector, 
(A) Fig. 176. Apparatus for a Cheap Receiving Set. 
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A.cross section of 
paste board tube 

B. How the Tuning Coil is Made 
(B) Fig. 176. Apparatus for a Cheap Rece 
the crystal in the little well and screw the cap back on 
again, ‘The free end of the cat-whisker wire is then 
adjusted so that it will rest lightly on the exposed part 

of the crystal, as shown at 4 in Fig. 176." 
‘To make the tuning coil, wind 250 turns of No. 36 
copper enamelled wire on a cardboard tube two inches 
in diameter. As you wind on the wire take a tap off 


B44 
at every fifteen turns, that is, serape the wire and solder 


‘on a piece seven or eight inches long, as shown at C. 
Bring these wires through to the inside of the tube and 


all 
at | | 2 
HHH FY 
urinal coulttttte-40 
7 point Switch 


around 


Connected Up, 


D, Head Set (1o00 Ohms). 
(C-D) Fig. 176. Apparatus for a Cheap Receiving Set 

do this until you have taken off six taps, and then bring 

them out through the open end. Now bay a round 

wood-base with seven contact points on it, as shown 

at B. 
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Fivally, iy a bead-phoer that is sound 1 not st 
than 500 ohms resistance, and preferably to 1,000 
chins resistance. This will cost $1.75 with a cord, 
and for $1.00 extra you can get a head-band for it, 
and then your phone will look like the one shown at 
D. 

How to Connect Up the Parts.—Mount the coil 
‘on a wood base one-half inch thick, three and one-half 
inches wide, and five and one-half inches long; then 
connect one end of the coil to one of the end points on 
the switch, and connect each succeeding tap to one of 
the switch points. ‘This done, screw the switch down 
to the base; finally, screw the detector to the base and 
screw two binding posts in front of the coil, for the 
earphone. 

Connect up all of the parts, as shown in the wiring 
diagram in Fig. 177. If you have no aerial, try con- 


crystal detector 
17. Wiring-Diagram of the Reesving Set 


necting the receiver up to a rain pipe that is not 
grounded, to an iron or brass bed, or to the steel frame 
of an umbrella. For a ground you can use a water 


nips, or an iron pipe driven into the ground, Put on 
your head-phone, adjust the detector, and move the 


lever over the switch contacts until it is in adjustment 
and then, if all of your connections are properly made, 
‘you should be able to pick up messages. 

M9 

xx 


APPARATUS FOR AND EXPERIMENTS 
WITH HIGH FREQUENCY CURRENTS 


‘Tue most spectacular experiments in the whole 
realm of electricity can be performed with high fre- 
quency currents, and while they have no appreciable 
effect on the human body as far as the sensory nerves 
are concerned, they produce remarkable dynamic 
phenomena, such as melting a wire held in the hand, 
“obtaining a brush discharge from the finger-tips, light- 
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ing an incandescent lamp with a single wire and w 
out any wires, and many other equally striking effects. 

‘What High Frequency Currents Are—The word 
‘egele is used to mean two complete reversals of an 
alternating current, and the word frequency is used to 
mean the number of cycles an alternating current 
makes per second, When an alternating current 
‘makes less than 10,000 cycles per second, it is called 
a low frequency current, and when it makes more than 
10,000 cycles, it is called a high frequency current. 
When the frequency is greater than 100,000 cycles 
per second, the currents are called electric oscillations, 
‘or just oscillations for short. In wireless telegraph 
and telephone sets oscillations having frequencies of 
from 150,000 to 6,000,000 are used, while frequencies 
as high as 10,000,000 up to 100,000,000 are often 
used in high frequency work. 

350 
How High Frequency Currents Are Set Up— 


When the primary coil of a spark coil (See Chapter 
XVI) is energized by a battery or other source of cur- 
rent and the spark-gap electrodes are kept far enough 
apart so that the spark cannot pass between them, the 
alternating current set up in the secondary coil will 
have a frequency which is exactly the same as that of 
the frequency of the vibrator which makes and breaks 
the primary current. ‘The currents set up by and in 
the secondary coil are of high potential, which means 
hhigh voltage, but their frequency is very tow. 

If now the terminals of the secondary coil are 
brought close enough together so that their potential 
difference will break down the air between them, then 
1 spark will pass and the positive and negative charges 
will rush together; when this action takes place a cur- 
rent is set up which will surge forth and back through 
the oscillator, as Hertz called the open circuit formed 
by the spark gap and the spark-gap electrodes, at the 
rate of Inndreds of thousands of times per second, 
depending on the inductance and capacitance of it, 
which in this case is very small indeed. 

Now, curiously enough, low potential and low fre- 
quency currents produce strong physiological effects, 
while high potential and high frequency currents do 
not. The result is that if you place your finger on one 
or the other of the binding posts of the spark coil you 
will get a shock; this is because your body has capaci- 
tance, that is, it acts as a capacity, and you get the full 
force of the low frequency current that is set up by 
the vibrator of the coil. ‘To convert all of the energy 
of the low frequency currents into high frequency 
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currents and get more current strength (amperage) 
into them, additional apparatus must be used in con- 
nection with your spark coil. 

Kinds of High Frequency Apparatus—There are 
two distinct kinds of apparatus used for setting up 
high frequency currents for the production of high 
frequency phenomena, and these are (1) the ttipolar 
type, that is, where one terminal, or electrode, of the 
high frequency coil gives off practically all of the dis- 
charge; and (2) the bipolar type, where the high fre- 
quency discharge takes place equally between the ter- 
minals, or electrodes, of the high frequency coil, just 
as it does between the spark-gap electrodes of a spark 
coil. 

In high frequency coils of whatever kind, or make, 
the high frequency currents are set up by the discharge 
of a condenser through a helix of wire, and it is the 
capacitance of the former and the inductance of the 
latter that determines the frequency of the currents, 
‘The unipolar type of apparatus is known as the 
D'Arsonval coil, while the bipolar apparatus is known 
as the Tesla coil, after the men who first devised and 
used them. ‘The unipolar type is largely used for the 
treatment of diseases, and the bipolar type for experi- 
ments in general, but either type of coil can be used 
for any purpose where a high frequency current is 
necessary. 

In the D'Arsonval type of high frequency apparatus 
aly one coil of wire is used, but the connections are 
so made that it is the equivalent of a primary and 
secondary coil. In the ‘Tesla type of high frequency 
apparatus two cols are used, and these are separate 
and distinct from each other, just as the primary and 
secondary coils are of a spark coil. 

How to Make a Unipolar High Frequency Coil. 
—A unipolar, or D'Arsonval, high frequency appara- 
tus consists of (1) a spark coil, fitted with (2) a spark 
gap, (3) two oe pint Leyden jars, or other condensers 
‘of small capacities, and (4) a single layer coil of No. 
14 or 16 insulated copper wire wound on a thoroughly 
seasoned wood drum or a heavy pasteboard tube, either 
of which you can easily make. Whichever kind of 
drum you use, give it several coats of shellac varnish, 

A wiring diagram of the connections is shown in 
Fig. 178, and from this you will see that each side of 
the spark gap of your spark coil is connected with the 
outside coating of a small Leyden jar; the inside coat- 
ing of one of the jars is connected with the lower end 
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178 Schematic Diagram of a D’Arsonnal Unipolar 
High Frequency: Apparatus. 


358 
of the coil of wire, while the inside coating of the 
other jar is connected to the coil at the third turn from 
the bottom. This part of the coil serves as the 
primary and the turns above it as the secondary, and 
the potential is stepped up by the oscillating magnetic 
field just as though the two coils were separated from 
each other. 

If you can make a high frequency coil with a sliding 
contact—a large single coil wireless tuner will serve 
admirably—you can get much better results, for then 
you can tune the Leyden jar circuit to the upper part 
of the coil, and so get the greatest resonance effects, 
when the high frequency currents emitted by the free 
terminal electrode will be very strong. Should you 
‘want to set up high frequency sparks, connect a wire 
to the lower end of the coil and bring it up to and near 
the free electrode of the coil, as shown by the broken 
line in the diagram, 

How to Make a Bipolar High Frequency Coil— 
A bipolar, or Tesla, high frequency apparatus con- 
sists of: (1) a spark coil, with (2) a spark gap, (3) 
two one pint Leyden jars, or other high potential con- 
densers, and (4) a high frequency coil, which is 
formed of a primary and a secondary coil that are 


1264 


AMATEUR ELECTRICIAN 


widely separated from Sach other. Different from a 
spark coil, there is no iron core in a Tesla high fre- 
quency coil, and, hence, the primary coil is placed out- 
side of the secondary, as shown in Fig. 179. ‘This ar- 


High Frequency 


eS 


Fig. 179. Schematic Diagram of a Tesla Bipolar High 
Frequency Apparatus. 
rangement is made possible because high frequency 
currents set up a powerful magnetic field, and, con 
sequently, an iron core is not necessary. As the 
strongest part of a magnetic field is inside of a coil, 
355 

the primary coil is placed outside of and over the 
secondary coil. 

To make the primary coil, get a well seasoned wood 
tube, or a pasteboard tube, three inches high and eight 
inches in diameter, and wind three or four turns of No. 
10 or 42 insulated copper wire around it. ‘The best 
kind of wire to use for the primary is fexible lamp 
cord, as this is formed of stranded wire; get a five foot 
length of it and untwist the two cords, straighten them, 
and scrape the insulation from both ends of each piece. 
Now twist the end of one length of the cord to one 
end of the other piece, and solder the joints so made 
separately. This done, wrap some friction tape, as 
the electricians call it, around the joint and then wind 
it on the cylinder so that each turn will be separated 
from the next turn to it by about one-quarter inch. 
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‘To make the secondary coil, get a pasteboard tube 
six inches in diameter and twelve inches long, and give 
it two or three coats of shellac varnish. This done, 
wind it full of No. 18 or 20 double-cotton-covered 
magnet wire, which you have further insulated by 
drawing it through a melted compound made of resin 
and beeswax in the proportion of one part of the 
former to three parts of the latter. Or better yet, 
wind it with a stranded wire that is sold under the 
trade name of litzendraht. 

Having made the coils, the next and last thing to do 
is to mount them on a base, ‘To do this, slip the 
secondary coil inside of the primary coil and secure 
them to a board, so that the secondary coil is exactly 
in the center of the primary coil, and they are insulated 
from each other as well as from the base. 


A schematic wiring diagram of a complete Tesla 
bipolar high frequency apparatus is shown in Fig. 179, 
and a glance at this will show you that it is connected 
up in exactly the same way as the D'Arsonval unipolar 
apparatus to the high frequency coil itself. ‘The in- 
side coatings of the Leyden jars are connected to the 
end wires of the primary of the Tesla coil, while the 
ends of the wires of the secondary form two active 
electrodes. 

How to Use a Power Transformer.—Where you 
have an alternating current only that is available as the 
initial source of. power, then you can use a power 
transformer to energize the high frequency coils, 
instead of a spark coil. A one-quarter kilowatt trans- 
former is large enough for energizing the high fre~ 
quency coils described above, Where a power trans- 


former is used to energize the high frequency coil, the 
Leyden jar or other condenser is connected across the 


terminals of the secondary coil of the power trans- 
former. 

Some Experiments With High Frequency Cur- 
rents.'—I shall not try to go into detail concerning 
the experiments you can do with your high frequency 
apparatus, but, instead, I shall give you an outline of 
a number of them, which with the accompanying pic- 
tures, will enable you to perform them successfully. 
‘The experiments that have to do with light can be 
performed to the best advantage in a dark room. All 
of the experiments, and many more, can be performed 

357 
without the slightest danger, as the frequency is so 
high the current is absolutely harmless. 

(1) Let the discharge from the terminal of the high 
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frequency coil strike your hand and you will feel a 
slight pricking sensation on the spot where the dis- 
charge comes in contact with the flesh. (2) Hold an 
iron rod, or other piece of metal, tightly in your hand 
and let the discharge strike the latter, as shown at A in 
Fig. 180, when you will not be able to feel the high 
frequency current at all. 

(3) Hold a Geissler tube in your hand near the dis- 
charge electrode, but far enough away so that the 
sparks will not pass, when the tube will light up. (4) 
Do the same thing with an ordinary incandescent lamp, 
or better, connect it to the discharge electrode with a 
single wire, when it will glow with a green fluorescent 
light. (5) Place a piece of zeillimite, which is a min- 
eral, so that the discharge will strike it, when it will 
glow with a greenish light. (6) Many other minerals 
and precious stones will likewise be rendered fluores- 
cent under the action of the high frequeney discharge. 

(7) Connect a brass ball a couple of inches in diam- 
eter to the discharge electrode, as shown at B, or you 
can use a sheet of metal instead, when the brush dis- 
ties of ozone, and this 
(8) Hold your 
hand near to the discharge electrode, but still far 
enough away so that the sparks will not pass between 
them, and you will get a brush discharge from your 
hand, as at B. (9) String a bare, or an insulated, 
copper wire a dozen or fifteen feet long, shorter or 
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longer doesn’t matter, from a screw eye in the wall to Coil 
the discharge electrode, as shown at C, when there will 
be a luminous discharge all along the wire, 
(10) Grip one end of a piece of fine iron wire in a 
pair of pliers and hold the latter tight in your ham 
then touch the other and free end of the wire to the 
discharge electrode of the coil, when the heat of the N-SettingUp Forced 
current flowing through it will melt the wire, but you Oscillations in Primary ag 
will not feel any effects from it. The experiment is @Ad SecondaryCoils — FLahting wn near 


(Coil 


(O- Induced Resonance 
Currents 


shown at D. (11) Forma spark gap between the dis- ‘a Single Wire 
charge electrodes of the high frequeney coil and place Fig 81. Spe More tsperiments With High 
Fequency Currents, 


a sheet of glass between them, as at Z, when the elec- 
trostatic stresses set up will puncture the glass. 

(12) Set up the discharge between the two discharge 
electrodes, and pucker up your lips as if you were 
going to whistle, but instead blow a stream of air on 
the discharge, when you will Observe that it has 
diverged out of its normal path, as shown at F. (13) 
Bend a piece of wire a couple of inches long into the 
shape of the letter Z; make a dent in the middle of it 
with a center punch and then pivot it on a needle 
point, which is fixed to the discharge electrode; the 
‘wire will whirl round like a statie motor and take on 
the appearance of an electric pinwheel with sparks 
shooting in streams from the rotating points. (See 
G, 181.) 

(14) Connect each discharge electrode with a sheet 
of copper, or zine, about twelve inches on the sides; 
now place a Geissler tube between the sheets of metal, 
when it will glow without any direct connection be- 
tween them, de to the electrostatic field that is set 
up. ‘The arrangement is shown at H. (15) By con- 
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necting an X-ray tube to the discharge electrodes of 
the high frequency coil, as shown at J, it will generate 
X-rays, when it can be used either with a fuoroscope 
or for making radiographs. 

(16) As a therapeutic agent, high frequency cur- 
rents, or violet rays, as they are more often called in 
connection with the treatment of maladies, has at- 
tained considerable popularity, The electrode (See J) 
is formed of a glass tube with a bulb on one end where 
it is to be used for surface applications, and from this 
the air is pumped out, In the smaller size tubes there 
are no inside wires or metal electrodes of any kind, the 
‘only connection between the discharge terminal of the 
high frequency coil and the glass electrode being that 
of a contact. 

When the flat surface of the electrode is held directly 
against any part of the body, the tube acts as a con- 
denser and it becomes filled with a cloud-like light, 
just as a Geissler tube is when it is energized, while the 
high frequency currents from it will penetrate into the 
flesh. If you hold the tube one-sixteenth of an inch 
; away from the surface of the body, then the air space 

between them will be filled with minute sparks. 

(17) Ultra-violet light is formed of electro-mag- 
netic waves, just as ordinary light is, but itis of such 
iat Renate lenge thatthe human eye camot sense 
violet Ray it, Glass cuts off ultra-violet light, while quartz 

Rea cas een * alge Ry attovis it to pass through. Under the action of ultra 
WikPoos Winn violet light certain substances, as, for instance, quinine, 
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will become beautifully fluorescent. Ultra-violet 
light, or more properly, radiation, can be easily set 
‘wp by causing a high, frequency discharge to take 


place in a spark gap formed between two iron or steel 
balls. 

(18) The high frequency discharge will readily pass 
through a sheet of insulating material, or dielectric, as 
it is called, and you can show this by supporting a disk 
of thin hard rubber or glass, on a stand so that it will 
be directly over the discharge electrode of your high 
frequency coil, when you can see the brush discharge 
above the disk, as shown at K, 

(19) There are a series of experiments in which still 
another high frequency coil is used, and to differen- 
tiate between the D’Arsonval and ‘Tesla coils which you 
have been using and this new coil, I will call the latter 
an inductance coil. ‘To make this coil, wind a single 
layer of No. 20 or 22 bare copper wire on a pasteboard 
tube about two inches in diameter and twelve inches 
fong, and have the turns separated by about one-six- 
teenth of an inch; this you can do by winding a cord 
between the turns as you go along. This done, bring 
the ends of the coil close together, and then connect 
the last three or four turns at one end of the discharge 
electrodes of your high frequency coil, as shown at L, 
when high frequency and high potential (voltage) 
sparks will fill the gap between the discharge electrodes: 
of your inductance coil. In other words, you have 
stepped up the already high potential by setting up 
forced oscillations in the inductance coil. 

(20) If you will connect the last three or four turns 
‘of the inductance coil to the discharge electrodes of 
your high frequency coil, as in the preceding experi- 
iment, then connect one end of the inductance coil with 
the outside coating of the Leyden jar and the inside 
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coating to the sliding contact of the inductance coil, as 
shown at A, you can now by sliding the contact along 
the turns of wire, be able to show the resonance of a 
closed circuit. ‘This you can do by holding a Geissler 
tube, or, much better, because it is a great deal more 
sensitive, a icon tube, close to the coil, when it will 
shine brightly on the resonant point being reached. 

(21) Now make a primary inductance coil by wind- 
ing three or four turns of insulated copper wire (lamp 
cord will do) two inches high and about three inches 
in diameter, and slip this over the inductance coil, de- 
scribed in Experiment 20, which now becomes the 
secondary coil; connect the ends of the primary coil to 
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the discharge electrodes of your high frequency coil, 
as shown at NV, when you will get both primary and 
secondary forced oscillations in the coils. 

(22) To set up primary and secondary induced 
resonance currents in the primary and secondary in- 
ductance coils, connect the primary coil of the latter 
with the discharge electrodes of the high frequency 
coil; then connect one end of the secondary inductance 
coil with the outside coating of a small Leyden jar and 
the movable contact, which makes connection with the 
turns of wire at the other end of the coil, with the 
inside coating of the jar; finally, form a spark gap 
between the outside and inside of the Leyden jar, as 
shown at O. 

(28) A very striking experiment, because to those 
who are not versed in the art of high frequency cur- 
rents it seems paradoxical, is to light up an incandes- 
cent lamp through your body, as shown at P. Connect 
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fone end of the indiuctance coil to the outside of the 
Leyden jar, as in the preceding experiment, and then 
connect the sliding electrode with one screw of the 
socket of an incandescent lamp, and a short length of 
wire to the other screw; this done, connect a wire to 
the inner coating of the Leyden jar. Now hold the 
free end of the latter with one hand and the free end 
of the wire that connects with the lamp with your 
other hand, when the filament will be heated to 
brilliancy, as the wireless operators say of vacuum 
tubes. 


THE SURVIVOR Vol. 3 
(24) To light an incandescent lamp on a single wire, 
‘you need only to connect one end of the secondary coil 
of the inductance coil to a water pipe, or a metal pipe 
or rod driven in the grourid, or a metal plate buried 
jin the earth, and connect the other end of the coil to a 
lamp, as described in the foregoing experiment and 
shown at Q, when the lamp will light up as before. 

(25) To show that wireless messages can be sent 
with high frequency currents, connect one end of the 
‘secondary of the inductance coil to the earth, as de- 
scribed in the experiment ahead of this one, and the 
other end of it to an aerial wire (See Chapter XIX), 
as pictured at R. 

(26) A pretty experiment for showing the effects of 
very high voltage is to make a cardboard tube, or get 
a piece of wood turned, so that it will have a diameter 
of two inches and a length of three or four feet, and 
ive it several coats of shellac varnish. When it is 
dry wind oh a single layer of No. 18 or 20 double- 
cotton-covered magnet wire; stip the primary induc~ 
tance coil over the hele of wire and connect one side 


of the latter with a water pipe, a pipe, or rod, or plate 
in the earth, as described in Experiment 25. The 
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electric efflavia will now issue forth from all parts of 
the coil, but especially from the free end, as shown 
at S. 

(St) "To produce currents of very high Ereuueney, 
make two primary and two secondary inductance coils. 
nw connect the ends of the primary of one coil with 
the discharge electrodes of your high frequency coil; 
next connect one end of the secondary of one coil to 
the outside coating of a small Leyden jar, and the 
sliding contact of the secondary coil to the inside coat- 
ing of the Leyden jar. 

‘This done, connect the inside coating of the jar to 
one electrode of a spark gap, the other electrode of 
the latter to one end of the other primary inductance 
coil, and connect the other end of this to the outside 
coating of the jar; finally, make a spark gap of the two 
free ends of the other secondary inductance coil. 
When you have all of these connections made, you will 
get currents of enormous frequency set up in the last 
named secondary inductance coil, and these will dis- 
charge across the spark gap, as shown at 7. 

‘These are only a few suggestive experiments which 
you as an amateur can make until you become familiar 
with your apparatus, 
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Electopatng wih copper, 66- 


7. 
Electroscope, 

Metned, 103 

tow to make a gold leaf, 
Breciro-statie induction, defined, 


Electrons 
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comb, 
Bath all pendulum, 7-8 
fark 612 

Iti lei, 
digbivng color o-t70¢ 
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bn 

how! 'red and green make 
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eK, 173-174 
Spinning dish, 174-1755 


tanspillable pail of water, 174= 
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cenitlusal cream separator, 
"7 


sedi engine governor, 15 
why the earth is flat at the 
poles, 176-177 
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opts tas 


pani wae 1 
Seer an, ak 
Ast sibbons, 1835 
Oia Glory untae 
Sieplane tn fight, 89-1 
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Bs 
fadial disk, 296°287; 
trinbow colors, 2873 
Herts, 327-3301 


high fren 
6. 


Eall of potential method, 254 

Fan, experiments with electri, 
“aasies. 

Earaday's conical bag, 26-27. 

Faraday’s electric sercen, 2, 

Exure, C. A, invention of, 36 

Field imagnel, 134. 1 
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how to make, 137-140. 
Field of force, 75-76. 
Flag experiment, 183. 
Fluoroscope, how made, 32% 


Ee 

Fiy, airplane imitation by a, 
Pare 

iver dete, 3°35. 

Fourake al na 


Fctomal detrei: Se Stat 
‘lecticit 


cet el mein 
herRr erat 
ref 

Bo SEE: Boer on, 
eemnnes 
ea 


Set of, 788; 

Ir te rdate ara 
cts et how to 
Gta tae i, 


of, 4, 


Gash, electri qualities of, 4 
Glass'condenser, how to make, 


15 

Glass’ plate condenser, how to 
make, 15. 

Glass tuatler condenser, how 
to make, 15. 

Gravity cel, how to make, 47= 


‘s 
Grindigg: wheel, electric, 185- 


Hair standing on end experi- 
ment, 28-29 
‘Heating appliances, ow to 
ake, 218-219. 
Herts, Heineich, $27; 
experiments of, 327-350. 
jah tension current, use of, 
‘with motor-ear engine, 297, 
Holte-Toepler machine, use Of, 
‘with Xray, 318. 
Hot-wire instruments, 248, 
House wiring. See Wiring. 


Induction, 
defined, 89: 
‘magnet 
Sckeonmtaenctic, o-8 

Induction cols, 2578. 


Induction electric machine, 18. 

Induction effect, “demonstrat- 
ing the, 83. 

Insects, musical family of, 127 

Interruptor, use of, in. spark 
‘oil, 258. 


Jt ec euaies of 
pee ie hg 


Kilowatt, definition, 248, 249. 


are, 211-316, 
Le Clanché cell, how to make, 
. 


Lightning plate, Franklin's, 32 
“UR of Electrical Fittings” 
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= EF janes 
how to make af electro, 8 
om x0, 85 


gle ate a sucins, 68 

pagncic eld 7 

Magnetism, ln 08, 79-40, 

Magneto, use of, with motor- 
far engine, 297-298, Jot 
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Mori Smal FB, telegrah 
ork Samael FB telegra 

invented by, 105 
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“Mr, Jazz of Razmatar” toy, 


ing by eleetric= 


ity, 128 
Musschenbrock, Leyden jar dis- 
covered by, 1 


i do Fi Ue 
womthas Ce 
‘Negative electricity, 8." es 


Ohm, 239, 232-244, 252. 
Ohm's fam, 243-244, 247. 
Optical illsions, 178-179 
Oscillator, how to make, 327. 


Paper, 
‘Gece, $7, 
Beings nih cle sar, 


Photographie plate, how used, 


38a 
Pict ail pend 
Pane Ris Ge vention of, 


Pluige battery, how to make, 


Popa Riexander, wireless re- 
Ceiving set comiucted by, 


Boule dectriciy, 8 
wer sing elect, 219-20 
Power ‘transformer, ‘how to 


Prints Ee, in spark cot 
Profttion joro-sope exper 
thio jeescone ees 


Push-bution switeh, at 


Radial disk experiment, 286- 


Radio fonductr, 31. 
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Feiner periment n 
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Repulsion, electric, defined, 8 

Retin Sa 
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im experiment 
im 
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Roentret, Mien, X-rays dis- 
Weel by Sie 

ecient as 

Rabmkordl coli 578, 


Sal_ammoniae, cell, how to 
make, 
San 


Sethe en ecic qualities 


Secondary coil, 
Thow to. wind, for spark coil, 
2-264) 


suse of, 273-274. 
ing experiment, 83. 
Shocking handles “and” cords, 


‘Sk rogt, 4-130. 
pos 3 
Smncce and fog condensation, 


Solenoid, experiments with, 8 
“Song of the Siren" experi 
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ment, 172173 
Sound, how to maenity, 1058 
‘Sounder, the, rat i 


Spark, 
‘hotographing electric, 28: 
Snalysing, im swinging mie- 


‘ments of, 279. 

Spare etwecn int, experi 
‘ment of, 277. 

Spark coil," 7 


273; 
theory of the, 272; 
hhow, works, 272-2743 
experiment with 277 
ting, 297, 298; 
use gh ‘with X-ray machine, 


ms of, 
Sparks ‘Tron water, how to 


me 
Sout "ga, 86 of, in spark 
Spare lege, ow to change, 
a leg oes, 


tm 

Spark’ over meta filings, ex- 

Soule paths nisi of, 28, 
ee * 


Spark plug, use of, in motor- 
‘ar engine, 299"901, 
Spark punch ‘a hole, ‘experi- 


ment of, 270, 


Benes electric, how to make, z 
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Spirit eappig table tick, 220- 
Spicit “whispering box trick, 
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‘engine, 301-303, 
‘Toepler-Holtz machine, 18-20, 
Tools, necessary, for’ wiring, 


sects Wati-hour” meter, 248, 249, 
team engine governor, opera 250-252. 
tion of, 175-176. Watismeter, 2 


Wheatstone bridge, 252, 
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| ‘motorcar engine, 28", Wireicis telegraph set, how to 
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how to wire, 113, 115-117; electric battery invented by, 


Uses of, 316-3173 
ow to connect up, 118 pete toree 


Spparat for producing, 3175 
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‘nergling apparatus tor 
sibs 
“Ye old Dutch mill" toy, 192- 
Sp ae 
‘Telephone recciver, Vann 399, ty 262 2 Zinc, reason for amalgamation 
Bow make ona: Yon" hayden ar die Of 50. 
experiments with, covered by. 
‘Tesla high frequency apparatus, i 
APPENDIX 
(READ THIS) 


A DICTIONARY OF ELECTRICAL TERMS AND PHRASES 


Everybody is intorested in electricity, but the ordinary reader, and 
particularly the boy who attempts to use this manual intelligently, will 
come across many technical words and terms that require explanation, 
Tt would be impossible to incorporate all needful definitions in the text 
prope, and the reader is therefore referred to the technical dictionary on 
the succeeding pages. 

Care has been taken in its compilation to make the definitions com- 
plete, simple, and concise. Some of the more advanced technical terms 
have been purposely omitted as not necessary in a book dealing with 
elementary principles. The student in the higher branches of the science 
‘will consult, of course, the more advanced text-books. But for our prac- 
tical purposes this elementary dictionary should answer every require- 
ment. To read it over is an education in itself, and the young experi- 
menter in electrical science should always refer to it when he comes 
across a word or phrase that he does not fully understand. 


A 


Absolute. Complete by itself. In if it is graduated to read direct am- 
A. An abbreviation for the word quantities it refers to fixed units, A peresor volts, An absolute vacutim 


galvanometer gives absolute readings is one in which all residual gases are 
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exhausted; an absolute void is the 
theoretical consequent. The absolute 
‘unit of current is measured in one, 
two, three, or more amperes or volts, 
‘A-C. An abbreviation expressing 
alternating current, 
, Acceleration. The rate of change 
in velocity. 
‘The increase or decrease of motion 
when acted upon by the electric curs 


‘Acid. A compound of hy 
capable of uniting with « buseeto 
{ofGt lt sing vt 

nar, resembling vinegar, 

A sharp, biting faids 

to datermine' the glarey fase 
jetermine the gravit ids. 
Tt is employed elely fa running 


storage-batteries to determine when of 


the charge is complete. 

‘Adapter. A. screw- coupling to 
engage with different size screws 
‘on either end, and used chiefly to 
‘connect incandescent lamps to gas- 
fixtures. 

‘Adherence. ‘The attraction be- 
tweon surfaces of iron due to electro~ 
‘magnetic action, ‘The term is used 
in connection with electric brakes— 
electro-magnetic adherence. 

Adjustment. Any change in an 
apparatus rendering it more efficient 
‘and correct in its work. 

‘Aerial Conductor. wire or elec 
tric conductor cartied over house- 
tops or poles, or otherwise suspended 
in the air, as distinguished from un- 
derground or submarine conductors. 

‘Alfinity. The attraction of atoms 
and molecules for each other, due to 
chemical or electrical action: 

A static condensor 
whose diskette i ie 
“ice. In telegraphy that 
portion ‘of the linowire which is 
ftrung on poles and carried through 
the air. 

‘Alarm, Burglar. A system of cir 
cuits with an alarm-bell, the wires 
‘of which extend over house or 
building, connecting the windows 
and doors with the annunciator. 

‘Alarm, Electric. An appliance for 
calling attention, generally through 
the nging ofa bell or the operating 
of a hom, 

‘Alarm, Fire and Heat. An ex- 
pansion ‘apparatus that automat 
tally closes a circuit and rings a bell, 

Alive, or “Live.” A. term aj 
plied tO & wire or cireuit that is 
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charged with electricity, A “live” 


‘Active circuits or wires. 
‘Alloy. Any mixture of two or 
smore etal naling este com, 
pound. For example: copper an 
Zine to form brass; copper, tin, and 
zine to form bronze; copper, nickel, 
and zinc to form German-silver. 

Alternating Current. (Sor Cur- 
rent, Aiternating.) 

Alternating Curren Elec- 
trical distribution employing ‘the al- 
ternating current from dynamos or 
converters. 

Alternation. A change in the 
direction of a current; to and fro, 
Alternations ‘may take place with 
‘a frequency ranging from 00 to 
Yo.900 oF more vibrations per sec- 
ond, 

‘Alternator, An electric genera- 
tor-dynamo supplying an alterna 
ing current. 

‘Amalgam. A combination of mer- 
ccury with any other metal, 

jamation. The application 

‘mercury to a metal, the surface 
fof which has been eleansed with acid. 
Mercury will adhere to all metals, 


except iron and steel, and particu 4, 


larly to zinc, which is treated with 


mercury to retard the corrosive °4' 


‘ction of acid on its surface, 

rer A, fot tein valuable 
onlyim frictional’ electric experi 
Rents.” Most of it is gathered on 


the shores of the Baltic Sea between 
berg and Memel. It is also 
found in ‘Small quantities at Gay 


Head, Massachusetts; and in the 
lew Jerse sand. | When rub- 
Ded with a dloth it becomes excited 
with negative electricity. 
ter. The commercial name 
foran ampere-meter. An instrument 
designed to show, by direct reading, 
the number of amperes of current 
which are passing through a circuit, 
“Ampere. practical unit of 
electric current strength. It is the 
measure of the current produced by 
an electro-motive force of one volt 
through a resistance of ane ohm. 


currents. The currents 
theoretically assumed to be the cause 
of magnetism. 


Ampere-hour,, The quantity of 
electricity passed by a current of one 
ampere in one hour. It is used by 
electric light and power companies 
as the unit of supplied, by 
them, and on which they base their 
reckoning for measuring the 
for current consumed. 

"Ampere-ting. A conductor form- 
ing a ing or circle. _Uséd in electric 
balances for measuring current. 


‘Animal Electricity. A form of 
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electricity of high tension generated 
Polo, Gymnotus aad Gurus Tho 

, Gymnotus, and Célurus. ‘The 
shocks given by these fish, and 
ticularly the electric eel, are often 
wikanealing. ‘The of softs 

ze sof 
ening yellow metals by heating them 
to a cherry redness, then allowing 
them to cool graduaity in the air. 

Electric annealing is done by pass- 
ing a current through the body to be 
annealed, and heating it to redness; 
then allowing it to cool gradually. 

Annynciator. An apparatus for 
giving a call from one place to an- 
‘other, as_from a living-room to a 
hotel’ office, or. for dalgnating a 
window or door that may have been 
opened when protected: by a bure 
elar-alarm, 

‘Annunclator-drop. The little 
shutter which is dropped by some 
forms of annunciators, and’ whose 
fall ‘a number or letter, 
designating the location from which 
the call was sent. 

‘Anode. The positive terminal in 
broken, metallle, or true conduct- 
ing circuit. 

‘he terminal connected to the ear- 
plate of a battery, or to. its 
juivalent in any other form of elec- 
trie generator, such as a dynamo or 
a voltaic pile. 

‘The copper, nickel, gold, or silver 

lates hung in an_electro- platin 

*h, and from which the metal 
supplied to fill the deficiency made 
‘by the electro-deposition of metal 
‘on the kathode of negative object 
in the bath. 

Antichum. A shackle inserted 
directly in a Tine-wire near a. pole. 
Tt is provided with a washer of 
cushion of rubber to take up the 
vibrations of a wire. To continue 
the circuit a bridle, or curved piece 
of wire, is connected with the line- 
wires that are attached to the 
shackle. 

‘Arc. A term applied to an eleo- 
tric current flowing from-carbon to 
‘carbon, of from metals separated by 
@ short gap, as in the arc street~ 


ATR original produced b 
@ original are was produ: 

to erica rd thea whieh he 
current passed up and down, 

Sot in action the tpper ends touched, 
bat as the current fowed the ends 
were separated, 90 that the current, 
Passing up one carbon across. the 
Eap and down the other, formed the 
SEgment of a circle in jumping from 
one tip to the other, 

“An are of electric fame is of brill- 
ant and dassting whiteness, ‘The 
voltaic are is the source of the most 
Intense heat and light yet produced 


‘THE SURVIVOR Vol. 3 
by man. The light is due principal- 
oe eee 
of carbon-pencils, when a current of 
ssulficient strength is passing through 
them and jumping over the gap. 
Undoubtedly the transferred ¢a 

ticles have much to do with its 
formation. ‘The conductivity of the 
intervening air and the intense heat- 
ing to which it is subjected, together 

th its coefficient of resistance, are 
other factors in the brilliant light 
produced. 

‘Arc-lamp. An electric lamp 
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generally made up of two needles 
arranged one above the other with 
the poles in ite directions— 
commonly called “‘Nobili’s Pai 

‘These needles require but a slight 
electro-force to turn them one wa} 
or the other, and are used in astatic 


galvanometers. 
‘Atmospheric Electricity. (See 
Electricity, Atmospheric.) 
‘Atom. ‘The ultimate particle or 


‘of an elementary substance. 

Electricity is largely responsible for 

‘the presence of atoms in the atmos- 
ere. 


which derives its light from the ph 


Wolial ‘are by means of carbone 
Pencils and’a current jumping from 
bneto theothen, 

‘Are, Quiet." An are free from the 
hiseing ound 30" common in aso 
Maite, Simple. A. volta 

 Simples A. voltaic are pro- 
duced’ between only two electrodes, 

‘Armature. A body of iron or other 
material susceptible to. magnetiza- 
tion, and which is placed on or near 
the poles of a magnet. 

‘Phat part of an electric mechane 
sm which by magnetism ix drawn 
tovor repelled from a magnet. 

‘the core of & dynamo or motor 
which revolves, within. the feld 
agnots, and. which is the. active 
principle in tho generation of cur- 
Font by_-mochanieal means, or in 
the distribution of power through 
tlectrical influonce.'Armatures are 
Sometimes: made of steel, and are 

nent magnets. ‘These are used 
Frimngnoto-generators, telegraph in 
struments, and other apparatus 

‘Armature-bar. An armature in a 
dynamo or motor whose winds 
fade up of conductors in the 
of bars. 

Armature-colf. ‘The insulated 
wire wound around the core of the 
rmature of an electric current-gen= 
erator or motor. 

“Armature-core, The contral mass 
of ron on which the insulated wire is 
‘wound; its rotated in the fld of an 
ectrie current-generator of motor. 

"Armored. Protected by arm: 
as cables may be surrounded by a 
Proper eating to guard them fom 

ary. 


‘Astatic. Having no magnetic di 
rective tendency, the latter being a 
general consequent of the earth’s 


retiemn. 
“Eutatic Circuit, (See Circuit, 
Astatic) 
‘Astle Couple, (So Coule, As 
static Needle. A combination 
of two magnetic neédles so adjusted 
fs to have as slight directive tenden- 
cy as possible. The combination is 


uy 
form 


‘Atomic Attraction. The attrac- 
tion of atoms for each other, Pi 
cipally due to electric disturbance. 

‘Attraction. ‘The tendency to 

hh and adhere or cohere which 
J shown in all forms of matter. It 
includes gravitation, cohesion, adhe- 
sion, chemical affinity, electro-mag- 
neti¢ and dynamic attraction. 

‘Aurora. A luminous electric dis- 
play, Senin the northern heavens. 

it is commonly thought to be the 
lectrie discharges of the earth into 
the atmosphere, due to revolution of 
the former and to the heat produced 
at the equator. As compared to 
the static machine for generating 
frictional electricity, the earth re 

resents the revolving wheel gath- 
ering the current and discharging it 
at the poles. 

Automatic Cut-out. An electro- 
magnetic switch introduced into a 
Circuit, so as to break the circuit of 
the laiter should it become over- 
Joaded with current; it also acts in 

vent of a mechanical interrup- 


tion. 
‘Automatic Regulation. A speed 
regulator worked by electricity so 


that a uniform flow of current may 
bbe secured automatically. 

“Ayrton's This is a 
pile "of glass plates separated by 
small pieces of glass at the four 
comers, so that the plates cannot 
touch each other. Tin-foil is pasted 
on both sides of every plate, and 
the two coatings are connected. 
The tin-foil on each second plate is 
smaller in area than that on the 


‘thers, and the plates are connected Pa 


aes tne eee 

fe cenrmae  ae 

eer eogam Teh plane 

Seti mie eet 

Slee rae 

Se Gare eras 
B 


B An abbreviation for Beaumé, 
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{Be inventor of the hydrometes sal 
rain speaking of the gravity 0 
Buns, go. means twenty degrees 


ruiné. 
_ Back Induction. A demagnetiz- 
ing Toree ‘produced in a. dynamo 
when a lead is given to the brushes. 
(See also Induction, Back.) 

‘Back Shock. A’ lightning stroke 
received after the main discharge. 
Its caused by a. charge induced in 
neighboring surfaces by the main 


dischar 

Bad Earth. A poor ground con- 
nection, or one having comparatively 
strong electrical resistance. 

lance. A proper adjustment be- 
tween the apparatus and the electro- 
motive force, thus securing the best 
possible results. ° 

B. & S. W-G. Abbreviations 
for Brown & Sharp and wire-yauge, 
and referring to the sizes of wire 
and sheet-metal thicknesses that 
fare considered standards in Amer- 
ica. 

Bar-armature. An armature in 
which the conductors are construct- 
ed of bars, 

Bare-carbons, Electric light ear 
bons whose surfaces are not electro- 
plated with copper. 

Bar-magnet. One whose coro 
proses the appsaranco ofa stright 

fr, of rod, without curve or bend. 

‘Barometer. An apparatus for 
measuring the pressure exerted by 
the atmosphere. It consists of 
glass tube 31 inches long, closed at 
‘one end, filled with mercury, and 
then inverted, with its open end 
immersed in cistern of mereury. 
The column of mercury falls to a 
height proportional to the pressure 
of the atmosphere. At the sea- 
Hovel it ranges from go to gr inches 

Bar-windings. The windings of an 
armature constructed of copper bars. 

jath. In electro-plating, the so- 
lution ‘or electrolyte used for de- 
positing metal on the object to be 
Plated.” Temay bo a solution of cop: 
er, silver, nickel, or other metal, 

Tn clectro- therapeutics it is a 
bath of water with suitable clec- 
trodes and connections for treating 

tionts with electricity. 
‘Bath-stripping. A solution used 
for stripping! or removing the metal 
plating from, an object. 

Batten. A strip of wood grooved 
longitudinally, which lei 
light or power wires are set. The 
grooved strip is crewed to the wall 
the wires being laid in the grooves, 
and then covered with a thin wooden 
Strip fastened on with small na 

tery. A combination of parts, 
or clements, for the production of 
electrical action. 
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‘A number of cells connected par- 
allel or in series for the: generation 
of electricity. Under this headin, 
there are at least one hundred di 
ferent Kinds. Nowadays the dyn: 
mo is the cheap and efficient gen 
erator of electricity. 

Battery. Cell, Elements of. ‘The 
plates of zine and carbon, or of zine 
and copper, in cell are called ele- 
ments. The plate unattacked by the 
Solution, such as the carbon or cop- 
per, is the negative element, while 
the’ one attacked and corroded by 
the electrolyte is the positive. 

Battery, Dry. A'form of open 
circuit cell in which the electrolyte 
is made practically solid, so that the 
ell may’ be placed in any position, 
‘A zine cup is filled with the electro- 
yte and a carbon-rod placed in the 
middle, care being taken to avoid 
contact. between cup and carbon at 
the bottom of the cell. . The gelati- 
nous chemical mass is then packed 
in closely about the carbon, so as to 
nearly fil the cup. Acapping of as- 
phaltum, wax, oF other non-conduct- 
Ing and sealing material is. placed 
over the electrolyte, and this hardens 
about the carbon and around the top 
inner ealge of the zine The lat- 
ter becomes the, positive pole, the 
cearbon the negative, Binding-posts, 
‘or connections, may be attached to 
the gine and carbon to facilitate con- 
nections, 

Battery, Galvanic. 
for. voltaic baitery. 

ttery, Gravi 
which the separat 
tained through theie difference in 
specific gravity —for example, ti 
iltestone cell,” The sulphate of cop: 
per solution, being the more dense, 
oes to the’ bottom, while the zine 

ition stays at the top. In its ac- 
tion the acid at. the ‘top corrodes 
the zinc, while at the bottom the so- 
lution is decomposed and deposits 
metallic copper on the thin copper 
plates. 

Battery, Lecfanché. An open cir- 
cuit battery consisting of a jar, a 
Porous. cup, and the carbon and 
Zine elements, the electrolyte of 
Which is a solution of ammonium 
ehloride (sal-ammoniac). The car~ 
bon plate is placed in the porous cup, 
and packed in with a mixture of 
powdered manganese binoxide and 
Kraphite, to serve’ as. dopoarisr. 

alf-'saturated solution of sal- 
‘Aammoniac is placed in the outer jar, 
and a rod of zine suspended in’ it 
Another form of the battery is to 
‘omit the porous cup and use twice 
the bulk of carbon, both elements 
being suspended in the one solution 
of sal-ammoniac; this form of bat= 


The old name 
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tery is used for open-circuit work 
only, such as bells, buzzers, and an- 
nunciators. It is not adapted for 


Tights, power, or plating 
aitiey Mods "A dese eaed- 
like ‘character. which, forms. at the 


bottom of gravity batteries, and 
which consists of metallic copper 
precipitated by the zinc. It only 
Occurs where wasteful action “has 
taken place. 

Battery of Dynamos. A term 
used in. speaking of a number of 


Aynamos coupled” to. upply the 

same cireuit, may be Cou 

in series or parace. "1° ouPled 
Battery, Plunge. A ina 


cabinet oF frame, so arranged that 
the active plates can be ‘removed 
os raise out of the slutions, "This 
ig usually accomplished by havin 

the plates ‘attached to. a movable 
frame which, by means of a ratchet- 
shaft and chains, can be raised or 
lowered. Its object is to prevent 
the corrosion of the plates when not 
in use 

Battery, Primary. A voltaic cell 
‘or battery generating electric energ: 
by direct consumption of material. 
fans bation? a peianny tate, 
wnic battery, is a primary battery. 

Battery, Secondary. A storage: 
battery, an accumulator. 
battery Soltion, |The active ex: 

liquid, or electrolyte, placed 
in a cell to corrode the’ posi- 
tive element, Also called Blectro- 
poion, 

Battery, Storage, A. secondary 
battery; an accumulator; a battery 
which accumulates electricity gener- 
ated by primary eells or a dynamo. 

Battery-gauge, A galvanometér 
used for testing batteries and con- 
nections. Itis usually small in size, 
and may be carried in a pocket. 

Battery-jar.._A glass, earthen, or 
lead vessel which contains the fluids 
and clements of each separate cell 
of a battery 

Baume Hydromete 
drometer. Baumé.) 


to penetrate. many opaque 
nd’ objects impenetrable to the 
nic rays-of ordinary light. These 
rays age used chiefly in connection 
TH the photographic dry-plate- 
Bell Elects. Abell sang” by 
electntity. “The current exes 3 
Slectro-miagnet, ateracting or re 
Teasing an armature which 4s at 
tached to a wibrating. or pivoted 
rion the end of which the ienock- 
fascenes. 


(See Hy- boil 
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Bichromate of Potash. A strong, 
yellowish-red chemical, used chiefly 
in battery fluids and electrolytes. 
Bililar Winding. ‘The method 
followed in winding resistance-coils, 
‘To prevent them from creating fields 
of force, the wire is doubled and the 
looped ‘end started in. the coil, 
Since the current passes in opposite 
‘senses in the two lays of the wind- 
ing, no fcld of force is produced. 
inding. Unattached wire wound 
round armature-coils to hold them 
in place. 
ding post. An arrangement 
for receiving the loose ends of wires 
in an electric circuit and securing 
‘them, by means of screws, so that 
Perfect contact will be the result, 


Bi-polar. Possessing two oes. 
Bittelephone, A. pair of telo> 
phones arranged with & curved cone 
Recting arm or spring s0 that they 
can be simultaneously” applied "to 
Both cara 
Biasting, Electric. ‘The ignition 
oa blasting charge of powder 
Syniamite, or other ‘high. explosive 
byran elecese spark, or by the heats 
fo red or white heat, of a thin 
imbedded in the evplosiv 
tock System. A system of sig- 
nalling on rallroads. "Signal posts 
fare atranged.at stated spaces’ and 
fon these signals appear automatical- 
ip, showing the cation of trains to 
wcengincers of trains inthe rear, 
‘Bluestone. A trade name 
phate of copper ma erye 
Sate 


Bobbin, A spool of wood or oth~ 
non-conducting substance wound 
with insulated wire. In a tangent 
galvanometer the bobbin becomes a 
Ring with a channel to receive the 
wire. 

Boiling. _In secondary, or stor 
age, batteries the escaping of hydro- 
gen’and oxygen gases, when the bat- 
tery is fully charged, resembles water 


we 
Bt 


in 
Bonded Raila. Rails used in an 
electric traction system, and. which 
need or connected wenn to 
form a perfect circuit, ‘Used prin- 
pally in the third-rail system. 
Brake, Electromagnetic. 
braice #0 stop the wheels of a mov- 
Eng cer, Ie consiets of show or 
ing. which by ‘magnetic foree ds 
Graven againe? a rotating wheel £0 
its sevolution. 
anch, A conductor which leads 
off from a main line to. distribute 
Hireedag, A. cee of ok 
: electro- 
epee I's sh cnt 
{ng both copper an ate 
of brass is waed aan 


THE SURVIVOR Vol. 3 


Brazing, Electric. A. process in 
which the’ spelter is melted by elec 
tric current, so that the two parts 
fre united as on 
‘Breaks A. point where an clec- 
tric conductor is broken, as by a 
Baden A epee banat 
speci copper 
connecting the dynamos with the 
thus wire it electric lighting or power 
SMBronsing, The deposition of 
ronzing. leposition of 
bronze by efcctro-plating methods. 
‘The mixtire is of copper and tin, and 
east bronze plate fs used a an 


anode. 
‘Brash, A term applied to the 
goat aber chee ws come 


conducting meditim in dynamos and 
‘motors, that bear against the cylin- 
rical. surface of the commutators 
to collect or feed in the current. 

Bug. Any fault or trouble in 
the connections or workings of 
electrical apparatus. ‘The term orig 
inated in ‘quadruplex telegraphy, 
and probably had some connection 
with ‘the Edison bug-killer that he 
invented when a boy. 

‘Buoy, Electric. A buoy. to in- 
dicate dangerous’ channels in har- 
bors and to mark wrecks and reefs. 

rovided with an electric light 
a night, and with a gong or an elec- 


tric horn by day. 
Burner, Electric, A gas- burner 
80. arran 


thatthe flame may be 
lighted by electricity operated by 
4 push-button at some distance from 
the fixture, or, close at hand, by 
means of a chain or pull-string. 

Burning. In a dynamo, the im- 
proper contact of brushes and com- 
mutator, whereby @ spark is 
duced and an are formed which 
generates heat and causes the metal 
parts to bur, 

Bus-rod. A. copper conductor 
used in power-plants to receive the 
‘current from the battery of dynamos. 
‘The distributing leads are connected 
to these rods. ee 

Butt-foint. A joint made by 
bringing the ends of wires together 
so that the ends butt. ‘They are 
then soldered or brazed. 

Button, “Electric, A, form, of 
switch that is operated by pushing 
button mounted on a suitable 
base. Used. principally for ringing 
bells, operating lights, ete. 

‘Buzzer. An clecttic alarm, ot 
call, produced by the rapid vibra- 
tion of an armature acted upon by 
electro-magnetism. The sound is 
‘magnified by enclosing the mechan- 
ism in a resonant box. 

‘An apparatus resembling an elec 
tric bell uinus the bell and clapper. 
‘The buzzer is used in places where 
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the loud ring of a bell would be a 
nuisance. 
ie 


sob ee eoany of tome 
io when peat 

Eimeoeee. “Tn chewietey tae 
centigrade scale is tsed extensively, 
fut is car tecnporatares the Palen” 
butt stale so universally employed. 

Cable, Aerial. A cable that con- 
taint'a iiumber of wires eeparately 
instilated, the entire mass being pro- 
tected ‘by. an extemal. insulson, 
It‘is suspended in the air from 
to pole and sometimes its weight 
fs ob great that a supporting wire is 
Exeried along with it (usual 
iced), the Tange cable. being eur 
ended fom iby cable hanger 

Cable Box. A box to receivecable 
ends arid protect them; also, the box 
nwhich cable ends and lne-wites are 
joined. Submarine cable boxes are 
usually near the ground, while tele- 
phone and telegraph cable boxes are 
Frounted ‘on poles, the cables rune 
ning from the ground and up the 
poles to the boxes. 

Cable-core. The conductors of a 
cable which, make cup: its fiterior 
friss.. "For the convetin 

2 wires aro oft 
wrth different colored. materials 80 
That testing fs not necessary when 
mating connections 

Cable-hanger. A metallic grip, 
uswally of aeet'metal, arranged €0 
Clasp two or more wires, Tt ts fas 
tena to the supporting wire by 
hook and eye, or by smal bolts with 
humbent 

Cable-head. A rectangular board 
equipped wih, binding posta and 
fabe wires =o. that the*connections 
may be made between the cable ends 
tnd the overicad or line-wires of & 
salons 
Cables. An insulated electric 
conductor of large diameter, often 
Protected. by armor or metal 
Sheathing and ponerally containing 
oe made'up. of scverdl soparstcly 
Shaulated wlres... Cablea supply cas 
Tent to traction ines; power though 
Eibterranean  comminien: 

‘by submarine connection: and 
ight, by overhead or underground 
coma, 

Gattbcn, A bell tat is ang by 
presing’ @ button, and which 4s 
Sperated by elects 
Calling - 


e A deopcpnitier 
qrhich 3 worked by clctiiy in & 
telegraph oF telephone exchange, it 
denotes the location from which the 
call was sent in. Stvall red incan- 
escent lamps have taken the place 
of the drops in most of the large tele- 
Phone exchanges, for they are noise- 


iy over: i 
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less and do not annoy the operators 
‘as the drops and buzzers did. 

Candle-power. The amount of 
light given'by ‘the standard candle. 
‘The Tegal English and American 
standard is a sperm candle burning 
two grains a minute, 

Candle, Standard. ‘The standard 
of illuminating power; a flame 
which consumes two grains of sperm 
wax per minute, and produces alight 


rightness equal to one candle- 


substance existing, 
state, in the sap of 
juices of certain tropical trees ‘and 
possesses a very high value 
a8 an instlator for wire and circuits, 
The unworked, crude rubber is called 
virgin gum, but after it is kneaded 
it is called masticated or pure gum 
rubber. 
Ca 


ity, A term used when 
speaking of the carrying power of a 
wire or circuit, ‘The capacity of a 
wire, rod, bar, or other conductor 
is sufficient 90 long as the current 
does not heat it, Directly electric 
heat is. generated, we speak of the 
conductor as being overloaded or 
having its capacity overtaxed. 
Capacity of a. Telegraph Con- 
ductor. The electric capacity may 
be identical in quality with that of 
any other conductor, ‘In quantity 
it varies not only in differett wires, 
but for the same wire under different 
conditions. A wire reacting through 
the surrounding air, or other di- 
electric, upon the earth represents 
fone element of a condenser, the 
fearth in. general representing 
other, A ‘wire placed near the 
fearth has greater capacity than or 
strung upon high poles, althoug! 
the wires may be of identical length 
and size and of the same metal. 
‘The effect of high capacity is to re- 
tard the transmission of current, 
the low capacity facilitates trans: 
Capacity, Storage. In secondar 
atten, he quantity of electric 
eusrent they can supply, when ful 
charged, without exhaustion. This 
‘capacity is measured or reckoned in 
‘ampere-hours. ‘i 
Carbon, One of, the clements in 
ite form used as an electric- 
Etefent conductor, Tt js the only 
Substance which conducts electricity, 
‘and which cannot be melted with 
comparative ease by increase of 
current. It exists in three modi- 
fation’-—chareoal, graphite, and the 
diamond. In its graphitic’ form it 
fs tused as an electro-current con- 
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ductor, as in batteries and are 
electrodes, and as filaments in in~ 

candescent lamps. In arc-lamp «se 

the carbons are usually electro- 

plated on the outside with a film of 

Eopper which acts as & better con- 
ctor. 

Carbon, Artificial. Carbon-dust, 
powdered’ coke, oF gas carbon is 
mixed with molasses, coal-tar, syrup, 
oF some similiar earbonaceous fluid, 
0 that the mass is plastic, It cari 
then be moulded or pressed into 
shapes, and heated to full redness for 
several hours by artificial or electric 
heat,” For lamp-carbons the mi 
ture is forced through @ round 
by heavy pressure, and is cut into 
suitable lengths, then fired of baked, 

‘After removing and cooling, the 
earbons are sometimes dipped again 
into the fluid used for cementing the 
original mass and, re-ignited, “This 
process is termed “nourishing.” All 
Carbon is a resisting medium, but at 
high temperature the resistance is 
‘only about one-third as great; that 
is, the current will pass ‘through a 
red-hot carbon, ‘three times better 
than through the cold carbon; or a 
current of thirty amperes will be eon 
‘ducted as easily through a hot carbon 
4s ten amperes through a cold one. 

Carbon-cored. “A carbon for are 
lamps, the core being of softer car- 
bon than the outer frtace, It is 

ipposed to give a steadier light, 
and fixes the position of the are. 

Carbon-dioxide. “A.compound gas, 
‘or carbonic-acid gas, Its adielectrie. 

Carbon- holders, In arc-lamps, 
‘the clamps arranged to hold the ear: 
don-penell 

‘Carb 


tion. ‘The ignition of 
fan Organic substance in a closed ves- 
sel, $0 as to expel all constituents 
from it except the carbon, 

‘A destructive distillation, 

Carbon, Resistance. (See Resist- 
‘ance, Carbon.) 

Carbon Volatilization. In arc- 
lamps the heat is so intense that it 


ieved a part, of the carbon 
pensilis yolatiized, as, vapor, be- 
fore being burned or oxidized by the 


oxygen of the air. 
bons, Base, (See Baro Care 


‘Carrying Capacity. In a current- 
conductor, its carrying capacity up 
ie-point.  Itis expressed 


Pe 
Gaeeade, ‘The arrangement of a 
seties of Leyden jars in properly 
Insulated. stools, or suppartsy for 
Accumulating frictional“ dectrcity. 
‘They are arranged in a manner som 
what similar tos battery of galvanic 
Cells, the nner coating Of one bein 
contested to the outer coating of 
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the next, and so on through the 


Case-hardening, Electric. A proc- 
ess by which the surface of iron is 
‘converted into steel by applying a 

car 5 material to it 

‘while it is being heated by an elec- 
fie current, Pod 

tery, Electric. An electro 
surgical appliance for removing 
eased parts or arresting hemor- 
tages. "It takes ‘the place of the 
knife or other cutting’ instrument. 
It is a loop of platinum wire heated 
to whiteness by an electric current. 

CC. “An abbreviation common- 
ly Used for cubie-centimeter. It is 
‘usually written in small letters, as so 
‘.c., meaning 50 cubic-centimeters, 

‘Electrolytic. A vessel con- 
taining the electrolyte sused for elec 
tro-plating. 

Gell, Regenerated. A cell restored 
to its "proper functions by a process 
of recharging 

Gal, Standard, Meaning the same 
as battery. The vessel, including 
its contents, in which electricity is 
generated. 

Cell, Storage. Two plates of 
inetal, or compounds of metal, whose 
chemical relations. are changed by 
the passage of an electric current 


from one plate to the other through 

an elect 

mersed. 
Cements, Electrical. Cements of 


lyte in which they are im- 


Centrifugal Force. A diametric 
revolving “force which throws. & 
Keay ‘away rom its ae of rotation, 
A’merry-go-round isa simple ex: 
ample ot this force. The) more 
rapidly the platform revolves the 
greater the tendency for those ‘on 
Wo be thrown off and out from the 
centre. The high velocity attained 
by’ the armatures in motors and 
<dynamos would throw the wires out 

place ‘and cause’ them to. rub 
Sgalnst the surfaces of the ‘fcld- 
‘magnets. Consequently, wire bands 
or binders are nevessary to keep the 
foils of wire from spreading under 
the influence of the centrifugal force 

“The quantity “of elec: 


tricity that is present on the surface 9 


of a body or conductors 

‘component chemical par 
that are employed to excite the ele- 
ments of a cell i generating electric 
current. 

Charge, Residual. After a Ley- 
den: jaro other condenser, has been 
discharged by the ordinary meth- 
ods, a. second discharge (of less 
amount) can be had after a few 
minutes’ waiting. This is due to 
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what is known as the residual 
charge, and is connected in some 
way with the molecular distortion 
Of the dielectric, 

Chemical Change. When bodies 
unite so as to satisly affinity, or to 
bring about the freeing of thermal or 
other energy, the union is usually 
‘accompanied’ by sensible heat or 
light." Sulphuric acid added to wa- 
ter produces heat; a match in burn- 
ing ‘produces ‘light. Another form 
of chemical change is decomposition 
for separation (the reverse of com- 
bination), such as takes plage in the 
voltaic-battery, the electro- plating 
bath, and other forms of electrolysis. 
This’ is not accompanied by heat 
oF light, but by the evolution of eleo- 
trieity. 

Chemical Element. (See Ele- 
ment, Chemical.) 

Chemistry. The science which 
treats of the atomic and molecular 
relations of the elements and their 
chemical compounds. Chemistry is 
divided into many departments, but 
electro-chemistry treats only of the 
Science wherein electricity’ plays an 
active part, such as batterles, elec- 
tro-plating, and electro-metallurgy. 

ing-coil. (See Coil, Choking.) 

Circle, Magic. A form of lec 
tromagnét. “fe'is a thick circle of 
round ‘ron used jn connection wi 
‘1 magnetized coil to illustrate elec= 
‘ro-magnetie attraction. 

Gircuit. A conducting-path for 
electric currents. Properly. speak 
ing, a complete circuit has the ends 
jolied, and includes a souree of eur. 
Tent, an apparatus, and other ele. 
zens introduced in the path. ‘When 
‘the circuit. is. comple 
active. The term’ circuit is. also 
applied to portions of a true circuit 
as, an internal of external eircui 

Circuit, Astatic. A circu 
wound, with reference to the direc 
tion of ‘the currents passing through 
it, that the terrestrial or other ines 
of force have no directive effect 
‘upon it 

Cirsuit-breaker. Any apparatus 
for opening and closing a circuit, 
such as switches, automatic eut-outs, 
lightning-arresters, and the like. 

ratchet-wheel engaged with a 
ing. or wire, which rests against 
the tecth. "The current passes 
through the wire, the wheel, and 
axle, “The wheel is revolved ‘bya 
crank, and as the ratchets pass the 
spring, or wire, an instantaneous 
make-and-break occurs, ‘The speed 
‘of the wheel rogulates the frequency 
of the interruptions. 

Circuit, External. A portion of 
the circuit not included Within the 
generator, such as a secondary tele- 
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graph key sind sounder. F 
Greuity Grounded. "A. circuit in 
‘which the ground is used asa con= 
ductor thie is common. in tle 
raph and telephone lines, partic- 
larly for short distances where the 
conductivity of the earth does not 
offer too much resistance. 
iceults Incandescent. A. cireuit 
in which incandescent lamps are 
stalled, 


past, galvanometer, or other device 
for indicating or detecting the c 


flowing. It 


rection ‘the current 

may also give a general idea of its 

strength. ‘4 
Circuit, Internal. That port 


of an electric circuit which 
cluded within the generator. 
Circuit Loop. A minor circuit i 
troduced, in series, into another cir- 
cuit by a'switch or cut-out, so, that it 
becomes a part of the main circuit, 
tet Maine A iceuit, or main 
ine, includes the apparatus supply- 
Ing.current to it. ‘Thus distingulahed 
from a local circuit. a 
Circuit, Metallic. A. circuit in 
which the current outside the gen- 
erator passes through, metal parts 
or wire, but not through the ground. 
Bleetric light and power lines are 
always metallic circuits. An elec 
trowplating apparatus may be prop- 
erly. termed a metallic circuit, al- 
though a part of the circuit is formed. 
by the electrolyte in the bath. The 
‘essential meaning of the words metal- 
fie circuit is that the earth does not 
form a part of the return circuit. 
Circult, Open. A circuit in which 
a switch’ has Been opened to. pre- 
vent the continuous flow of current, 
such as an electric-bell circuit, which 


is 


Circuit, Parallel. 


‘A term signi- 
fying a multiple efreuit. 
Circuit, Quadruple. ‘A single cif- 


cuit capable of having four messages 
transmitted over it simultaneously — 
two in one direction, and two in the 
other. 

Circuit, Return. In telegraphy 
the ground is used as the relurn cir- 
cuits It is.also that portion of a 
itcuit which leads from an appara- 
tus back to the terminal of a dyna- 
mo or battery, usually the negative 
wire. 

Circuit, Short. A connection be- 
tween two parts of a circuit, causing 
the current to skip a great part of 


1276 
its appointed path. Short-circuits 
prevent the proper working of any 
Blectrical apparatus 
‘Circuit, Simple. A. circuit con- 
taining a'single generator, the prop- 
cer wire for carrying the current, and 
fitch to operate it “An cece: 
line, a single telegraph line, oF 
direct telephone line ate all si 


garcults, 
bat ‘A tool for grasping and 
holding’the ends of wires while oin- 


ing. them. 
the « pplianee for holding the car- 
bon-percils in are-lamps. 

Cleats. Blocks of wood, porce- 
lain, or other insulating material 
used to hold wires against a wall or 
beam. ‘They have one, two, and 
three notches at one side, for single, 
double, and three wire systems. 

latch, Blectric, A form of mag- 
netic brake applied to car-wheels, 
the armatures of motors, and other 
revolving mechanism, whereby the 
Current, passing through. a coi 
‘magnetizes a mass of cast-iron, ani 


brings it to bear frictionally uy 
the moving parta of the meshaniam. 
Code, Cipher. A set of discon 


nested words which, accordance 
with a prearranged ‘key, stand for 
‘whole sentences and phrases. Com- 
mercially the system is used as 
short-eut—ten words perhaps mean- 
ing, what otherwise it would. take 
forty oF fifty words to express. It is 
extensively in telegraphy, both 
san abbreviated message and as a 
‘means for securing secrecy. 
Coherer. Conducting particles 
constituting a semi-conductini 
bridge between two electrodes, an 
serving tg detect electro-magnetic 
waves. ‘The coherer in wireless 
telegraphy is understood to mean 
that form of radio-receiver which, 
being normally at high resistance, is, 
under the influence of Hertzian 
waves, changed to a low resistance, 
thus becoming relatively acon 
dluctor,"“Tubes of various kinds 
ave been used for this 
Within them a, ing of atbon 
granules, copper filings, nickel an 
Silver filings, and other substances. 
Marconi’s coherer consists of a tube 


6 filings —90 per 
cent. of nickel, ro per cent. of silver. 
A globule of mercury coats the ou! 
‘er surface of each grain with a thin 
film of the quicksilver. Into both 
onde a pins: pare Stes ie 
jugged. These latter are a quar 
ter of an inch long, and fit the tube 
very accurately. “The tube is thus 
sealed, and it is considered prefer- 
able to have a slight vacuum with- 


AMATEUR ELECTRICIAN 

in it 
Coil, A strand of wire wound in 
circular form about a spool, a soft. 
iron core, or in layers, as a coil of 


rope. 

‘An electro-magnetic generator. 

A bate, ey aie Industion, Re> 
sistance, Magnetizing. 

Gale Choking A Torm of resist= 
‘ance to regulate the flow of current, 
Any coil of insulated wire wound 
‘upon a laminated or divided iron 
core forms a choking-cil, In alter~ 
‘ating-current work special choking- 
foils are used, They have a mov= 
ible iron core, and by thrusting it 
in or out the power is in or 
diminished, thus raising or lowering 
ie Highs, whe same a gas i Fog 


Coif, Faradic. ‘The name. given 
to a medical induction-ol or faradic 
machine. 

Coil, Induction. A coil in which 
the eléctro-motive force of portion 
of a circuit is, by induction, made 
to produce higher or lower elect 
motive forces in an adjacent circuit, 
or in a circuit -a part of which ad- 
joins, "the original circuit," 
fre three principal parts to 
duction = coils — the core, the 
mary coil, and the secondary coil, 
‘The core is a mass of soft iron, cast 
or wrought, but. preferably divided 
—for example, a bundle of rods or 
bars, The. primary. coil, of com: 
paratively larger wire is wound 
about this core, each layer being 
properly insulated and varnished, of 


coated with melted paraffine, to 
bind the wires. The secondary coil 
ig of fine wire, and is wound about 

e primary. coil. ‘t_ man} 
ine of the fine wire are neces fi 
and care must be taken to properly 
Insulate, cach layer and shellag the 
wires. The primary must be well 
insulated from the’ secondary coi 
so as to prevent. sparking, which 
‘would destroy. the insulation. A 
make-and-break is operated by the 
primary coil, and is constructed 
{upon the general form of an electric 
bell or buzzer, movement. Extra 
currents which’ interfere with the 
action of an induction-coil are 
avoided by the use of @ condenser. 
(See also Condenser:) ‘The induction: 
coil produces a rapid succession of 
Sparks which may. spring across a 

'p of thirty or forty inches, accord- 
Ing to the size of the coil. Induction- 
coils are used extensively in electric 
work, especially in telephone trans- 
mitters, Wireless telegraphy, electric 
‘welding, and in.the alternating-cur- 
rent system. 

Coil, Magnetizing. A coil of in- 
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sulated wire so wound that a well 
or aperture will be formed... Within 
this well a pce of steel i placed, s0 
fat an electric currenty passin 
tough the wires, wll maghetize te 
steel; or a st may be passed 
jn-and out of the hole several times 
ile a strong currents traveling 
oil, thus magnetizin 
the rod. eee 


current of too great 
electro-motive force for the safety 
of the apparatus. Generally the 
oil is’ made by doubling the wire 
ithout breaking it, then. starting 
at‘the doubled end’ to wind it i 
pring fashion. If the wire 
is too heavy to wind double, a single 
strand is wound on @ square or tri- 


Then, alternately be- 
tween the coils, the second strand 
is wound. The strands are joined 
fat one end of the coil, but those at 
the other are left free for unions with 
other wires, (See also Resistance.) 

Coll, Retarding. A choking-col. 
A resistance-coil 

Coll Ribbon. Instead of wi 
flat, thin strips of sheet-metal 
sometimes used for resistance-coils, 
doubled, as explained above. The 
‘wraps are insulated with sheet-mica, 
micanite, or asbestos, to prevent 
short-circuiting. 


Coll, Ruhmkoff. A common type 
of snduction-eoll with vibrator or 
Girouit= breaker, "Used ‘with con- 
stant and direct current : 

‘A'stop-up transformer with a cir- 
cuit breaker attachment 

fe igles Coils ina. dynamo 
in hic lectonmouive force is 
ing generated or developed. 

OA thats through trols connec 
lone or ahogt chreuts, are inactive, 

alemn, Electric. | An old name 
for the voltaic ple The apparatus 
made up of a ple of dike of co 
fd sine, separated by pieces of Ran- 
nel wet with acidulated water. 

Comb. A bas from which a num- 
ber of teeth project Tike the teeth 
Cra comb. Tels used as a collector 
of electricity” from the plate of a 
Hctional electric machine, 

\Gommotator., An apparatus used 
on motors, anid. dynamios and. 
duction scoils for changing the 
felon of cues. Te made 
& vanety of types, but usually in 
fhe shape of iasuisted bare closely 
packed about an armature shaft. 

Gommetator-bars. The. metallic 
segments of ® dynamo or motor: 
Sohnatator, 

‘Gommetaiors, Quiet. Commuts- 
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tors that do not spark during the 
revolutions of the armature. f 

‘Compass. An aj tus for in- 
sisting the dietlve force of the 
arth Spon the magnetic” needle. 
fe’consitcs of a case covered. with 
lass ia which 2 songnetived nendle, 
Semally” pouting. te the north, i 
Balanced dna. point at the ‘contre, 
tor wh tan degree Pama the 
on which @ or ° 
compass are inscribed. °A valuable 
fnsteameat in electrical work, mage 
"Compass Liquid. A form of 

ompass form 
marine compass. “The needle is at- 
tached toa tard or disk which floats 
In alcohol or other spirits, 0 as to 
Check undue ‘osilation. 

Comy Mariners’. A compass 
in Shieh the needle is attached to a 
card that rotates in iting to the 
forth. "A'mark, called the "lube 
Bee's mari,” is made upon the case, 
and this is in line with the ship's 
feel, so that a glance at the card 
wll indicate the direction in which 
Cet toe Ateca bk 

form of mar- 

iners’ compass in which the bowl, 

or case, is sealed and filled with 

Slcohol. ‘The compass-card. works 

spindle, and, by a series of 

ir compartments, floats on the alco- 

Foi "tne friction ‘ofthe pivot is 

thereby greatly diminished, make 

ing: the Compass a very. sensitive 
oe, 

Compass, Standard. A comy 
employed as a standard by which 
to bompare other compasses. 

Condenser, “An applic, for 
storing up electrostatic ‘charges; 

tlsd cated’n matic socumelaior, 


The telegraphic condenser consists 
of. box packed full of sheets of tin- 
foil having a sheet of paraffined pa- 


per or sheet-mica between every 
two sheets. The alternate sheets of 
tin-foil are connected together, and 
each set has its binding-post. "(See 
‘also Electrostatic Accumulator.) 
Condenser, Air. (See Air-conden- 


we 
Condenses, Ayston's. (See Ayt- 
tons Condenser 
‘Condenser-plate. (See Plate, Con- 


denser.) 
Condenser, Sliding. An appara 
tus in the form of a Leyden- jar 
‘whose coatings can be slid past each 
other to diminish or increase the 
face area, and also to diminish or in- 
crease the capacit ‘condenser. 
Conductance. The cond 
power of a mass of material, vary- 
Ing according to its shape and di- 
mensions. The cylindrical or round 
conductor is the best type for the 
‘conveyance of electric currents, 


conducting chi 
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Conduction. The transmission of 
electricity through an immobile me- 
dium, such as a wire, or rod, or a bar, 


conductivity, and it is therefore a 
non-conductor. 

Conductivity, Variable. The 
change in the conducting or trans- 
mitting powers of metals and sub- 
stances under different tempera- 
tures. Hot metal conducts an elec. 
fc current ‘better. than “cold, A 
conducts the current better than 
when the light is first, started, for 
ag it warms up under the influence 
of the are-flame the current, passes 
more freely. Five minutes after the 
‘current is ttimed on the lamps in the 
circuit give a steady light, and do 
not sputter as when they first start 
up. 

Conductor. Anything which per- 
mits the passage of electric current, 
‘The term conductor is a relative one, 
‘and, excepting a vacuum, there is 
probably no substance that has not 
Zome conductive power. Metals, 
Deginning with silver, are the best 
conductors, liquids next, glass the 
worst. The ether, or air, 18 a con- 
ductor of sound’ and electric vi- 
bratory disturbances, but not, in 
the same sense as the ground, The 
air conducts frictional electricity, 
‘while the ground acts as a conductor 
for the galvanic current, or “cure 
rent electricity.” By this last term 

‘meant electricity which flows con- 
tinually, instead of discharging. all 
at ones, with an accompanying 
‘spark or flash. 

Conductor, Overhead. Overhead 
electric ines, wires or cables, for 
‘conducting current. Gener: 
Srecerected for this purpose, 
Conductor, Prime. A cylindrical 
or spherical body with no points or 
angles, but rounded everywhere 
and generally of metal. “If made of 
other material, such as wood, glass, 
oF composition, its entire surface is 
rendered conductive by being cov- 
ered with sheet-metal, such as tin- 
foil, gold-leaf or tinsel, applied to it 
with paste, shellac, "or glue. A 

rime Condtictor should be mounted 
fon an insulated stand; i is employed 
to collect and retain frictional elec- 
tricity generated by a static ma- 


Conductor, Underground. An in 
sulated conductor which is placed 
tinder the’ surface of ‘the ‘earth, 
Passing through conduits. 

‘Connect. The act of bringing two 
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ends of wire together, either tem- 
porarily or tly. Bringing 
‘ne end of a conductor into contact 
‘with another. s9 as to establish an 
electric connection. 

‘Connector. A sieeve, with screws 
or other clamping device, into which 
the ends of wires or rods may be 

and held securely. A bind- 
‘and spring-jack comes un- 
bee 

Contact. The electrical union of 
‘two conductors, whether temporary 
or rent. "It may be establish- 
ed by touching the ends or terminals 


faire through the agency of a 
Push-button, @ ieey, an 
Hestse ewitth, etc.” 


Contact-breaker. (The same as 
Circuit-breaker, which see.) 

Contact, Loose. A contact form- 
ed ‘by two or several surfaces im- 
peel ono upon another and held by 

i weight alone. a 

tact-point. int, or stud, 
often of silver of platinum, arranged 
to come into touch with 
spring, such as the 
tu of an electric bel 

ntact spring. A spring con- 
nected at one end of a lead dnd ar 
Haoged, to, prem again another 
‘spring oF plate, so that a plug ma} 
heerted letween the conact-pomt. 

Controller. The lever or handle 
on the switeh-board of a resistance- 
coil, by means of which electric cur- 
rent is let in or kept out of a circuit. 

Controlling Force. In galvanom- 
eters and similar instruments, the 
force used to bring the needle or in- 
dicator back to zero, 

Converter. An induction-coil used 
withthe alienating current for 
changing the potential difference 
fand inverting the available current. 
High alternating voltage may be 
converted into lower direct-current 
woltage, thereby increasing the am- 
Site ot a, gore of thin iron sheets 
wound with a primary coil of fine 
Insulated wire, with many convoli- 
tions or tums. Also, a secondary 
coil made up of coarse insulated 
wire with fewer convolutions. ‘The 
coil may be jacketed with iron to 
{nerease the permanence. 

Converter, Rotary. A combined 
motor and. dynamo whose function 
is to transform a current of high or 
Tow voltage (A-C,, or D-C.) into any 
other kind of current desired. 

@onvolution. The state of being 
convolved; a tum, wrap, fold, oF 
whorl. -A’clock-spring is a familiar 

Coreerbath. A solution ot a 

a solution of sul- 
phate of copper used in electro- 
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ting, eleetrotyping, and copper- 
Rane by cect 

Cord, Flexible. A_fiexible- wire 
conductor made up of many strands 
‘of fine wire and properly insulated 
$0 that it may be easily twisted, bent, 
Or wrapped. Flexible wire is used a3 
the conductors for portable electri 
lights, push-button, medical coils, 
ete, 


‘Core. The iron mass (generally 
Ban which becomes highly mage 
ix) wl mes 4 
fete) when a current. owing 
it, but which looses its mag- 
netism immediately that the current 
‘ceases to flow. 

‘A conductor or the conductors of 
an electric cable made up of a sin- 
gle strand or many strands laid to- 
gether and twisted. These may be 
6f bare metal, or each one insulated 
from the others. 

‘Core-disks. Disks of thin’ wire, 
for building up armature-cores, 
‘The usual form of a core is round or 
eylindrical, A number of thin disks, 
‘or laminations, of fron strung upon 
the central shaft, and pressed firm- 
1y together by the end nuts or keys, 

is arrangement gives a cylinder as 
& base on which to wind. the ine 
sulated wire that forms a part of the 
armature. 

Core-disks, Pierced. Core disks 
for an armature of a motor or dyna- 
mo, which have been pierced or 
bored out around the ‘periphery. 
‘Tubes of insulating material, such 
as fibre, rubber, or paraifined paper, 
fare inserted in the holes and through 
these the windings of wire are car- 
Hed. The coils are thus imbedded 
in the solid mass of iron, and are 
protected from eddy currents; also 
they act to reduce the reluctance of 
the air-gaps. This arrangement. is 
very good, from a mechanical point 
of view, but in practice its use is 
Gonfined to small motors only, and 

iynamos generating under one hun- 
dred volts. 

Core disks, Toothed. Core- disks 
of a armatare “oF motor, where 
notches are cut from t 4 
When they are locked together, 40 
form the afmature-core, the coils of 
wire Jie in ves formed by a 
umber of the disks bound together 
hie cseactite sion the 3 
ual air- gaps an ‘the coils 
‘equally spaced. 

Core, Laminated. The core of an 
armature, an induction-coil, a con 
verte, 0 any similar pice of ao. 

ratus, which is made tes 
br diske, insulated more or less pere 
fectly from one another by means of 
mica or paraffined paper. ‘The ob- 
ject of laminations is to prevent the 
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formation of Foucault currents, A 
core built up of disks is sometimes 
called a radially laminated core. 

Core, Ring. A dynamo or motor 
armature-core which forms a com- 
Pete ning. 

Core, Stranded. The core of a 
cable, or a conducting core made up 
‘of a number of separate wires or 
strands laid o¢ twisted together. 

Tubular. Tubes used as 
cores for electro-magnets, and also 
to produce small magnetizing power. 
Tabular cores are nearly as efficient 
5 solid ones in straight magnets, 
because the principal reluctance is 
due to the ait-path. On increasing 
the current, however, the tubular 
‘core becomes less efficient. 

Coulomb. The practical unit of 
electrical quantity. It is the quan- 
tity passed by a current of one am- 
‘pere intensity in one second. 

Couple. The combination of two 
electrodes and a liquid, the clec- 
trodes being immersed in the latter, 
and being acted on differentially by 
‘the liquid. This combination con- 
stitutes a’ source of electro-motive 
force, and, consequently of current, 
and is called the galvanic or voltaic 
call or battery. 

‘Couple, Astatic. A term some- 
times applied to astatic needles when 
working in pairs. 

Coupling. The union of cells or 
generators. constituting a battery; 
the volume of current, or electro- 
motive force, is thereby increased. 

‘An’ abbreviation for “cat 
*", also meaning “chemi 

‘when speaking of chemi 


are, 
Creeping. A phenomena met with 
in solution batteries. The electro- 


for a distance of two inches from 
the upper edge.” The salts will not 
Poured ia the top of the batty 
Eohution, but this affects the ele- 
‘ments if it touches them, and makes 


Crucible, Electric. A crucible for 
melting refractory substanees, or for 
reducing ores by’ means of the elec- 
tric are Prob- 
ably the result obtained is due more 
to current incandescence than to the 
action of the arc. 

Ceystallization, Electric, Under 
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conditions many’ substances 
nd liquide take a crystalline form, 


‘such action is 


composed by a current, will give 
Gyula of metalic aver. "A Shee 
tion of common salt or bring, when 
trically decomposed, will 
dee "sndlam’ snd "chlorine. he 
sodium appears at the leading-out 
electrode and readily unites. with 
car gas, which is injected 
into the apparatus. ‘The result of 
the combination js carbonate of soda, 
on ‘most important products 
of the alkali industry. 

Current, Alternating. A current 
flowing alternately in opposite 
rections. Tt is a succession of cur- 
rents, each of short duration and of 
direction opposite to that ofits pred- 
ecessor, Abbreviation, A.C. "* 

Current, Amperage. | The volume 
of lecticity "passing through, any 
cireuit per second, the flow being 


uniform, 

Curreit, Constant. An unvary- 
ing current. A constant -current 
system is one in which tho current 
is uniformly maintained —for ex- 
ample, in electric light, power, and 
heat plants. 

‘Current, Continuous. A current 
of one direction only, or the reverse 
of an alternating current. 

Current, Direct. A current of un- 
varying direction, as distinguished 
from the alternating. Abbreviation, 


DC. 

Current Distribution, Uniform. 
A steady current; a current whose 
density in a conductor is always the 
samo at all points. 

Current, Induced. A current 
caused by electro-dynamic induction, 

Current, Low Potential. A cur- 
rent of low pressure, 

‘A. term applied to low electro- 
motive force. 

Current, Make-and-break. A cur- 
rent wh is continually broken or 
interrupted and started again. The 
term is applied only where the in- 
terruptions occur in rapid. succes- 
sion, as in the action of an induc- 
tion‘coil or pote-changer. 

"The alter 


Gurzent Opeilating, 
periodically alternating. 
Gursent, Periodic. A 


A current 


rent current with 
siodically varying strength or 
Fection. A curvent alternating pert- 
odically. 


Current, Polacizing. A current 
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which causes polarization. 
Carrent-reverser. A ‘switch ot 
‘other contrivance for reversing 
direction of a current in a conductor. 
Current, Undulating. A current 
whose direction is constant but 


Whose strength is continuously vary- empl 


ing, 

Currents, Eddy, Useless currents 
in an armature, in the pole pieces, 
and in the magnetic cores of dyna: 
‘mos and motors. . They are created 
by the high speed of the armature 
in its rotation, or by other electric 
currents induced by the armature's 
mation sh magnetic fields. 
faradic. Induced cur- 
rents. ‘They take their name from 
Michael Faraday, the original in 
vestigator of the phenomena, of 
electro-magnetic induction. ‘The 
secondary or induced electro-mag- 
netic currents and their accompany- 
ing phenomena. 

‘A. series of alternating electro- 
static. discharges from influence 
Machine, such as the Holtz and 
Wimshurst. 

‘The simple and commonly under- 
stood Faradic, currents aro’ those 
produced in the medical battery, 
and used in medical therapeutics. 

Currents, Foucault. A form of 
‘currents. produced in’revolving. ar- 
mature-cores; sometimes called eddy 
currents. They are useless. 

Currents, ‘Currents 
which alternate periodically, and 
vary harmonically. Currents which 

ibrate at certain pitches, as, for 
instance, the, currents in, wireless 
telegraphy. Two instruments must 
be tuned Yo the same pitch ia order 
to be responsive. Thus an instru- 
ment sending out waves of 70,000 
vibrations cannot be recorded by 
fone tuned much below or above 
the same number. 

‘Sound waves. of sympathetic or 
harmonic vibrations. . 

Currents, Positive. (See Positive 
Currents.) 

Cat-in. To electrically connect 
piece of mechanism or a conductor 
‘with a circuit. 

Cutout. The reverse of the cut 
in.” To remove from a circuit any 


conducting device. The cut-out they 


may be so arranged as to leave the 
Gira compte am some other wa 

‘An appliance for removing a piece 
of apparatus from a circuit so that 
no more current shall pass through 
the former. 

Cat-out, Automatic, A safety de- 
vice, for automatically cutting) out 
a circuit to prevent accident or 
‘the buming-out of an aj 
due to an overload of current. It 
is worked by an electro-magnet and 
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strip of wire of fusible ‘metal is 
joyed which is in circuit with 
2 switch, “The excess of current 
fuses the metal, and the broken ei 
colt releases a spring jack, which, fa 
Got out Salty, A block 

out, Safety, of none 
conducting material, such as marble, 
‘late, or porcelain, carrying a safety: 
fuse or pluge. In these is enclosed 
a piece of fusible wire, which burns 
ut or melts and breaks the circuit 

before the apparatus id 

Cutout, Wedges Acut-ou 
ted by a wedge, such as a spring. 
jack, oF the’ pags at the end 6 the 
ible wired on the switeh=boards 
of telephone exchanges 


D 


Damper. A frame of copper on 
which the ‘wire in a galvanomieter ie 
Sometimes coiled. “Ie acts to check 
the mele osctation. 

oF copper’ sheathing or 
tube placed bate, he" pra 
and secondary oils of an induction. 
call to eut off induction and dimin- 
ith the current and potential of the 
secondary cireult.. When the tubs 
{if drawn out gradually the induce 
ton inereasees It is commonly 
tused in medical cols to adjust tele 


Strength of action, 


An abbreviation for direct 
current. 


Dead Earth. A fault in telegraph 
0, telephone tines Which condats 
in the ground-wire being impro 
rounded, or not fally ected 
with the earth, 

Dead Turns. A term applied to 
the ten to twenty per cent.-of the 
convolutions or tums of wire on 
fan armature which are, considered 
to be dead. | There are supposed to 
bbe about eighty per cent, of the 
fron an armature that are ace 

ive in magnetizing the core; the 
balance are outside the 
field and are termed dead, although 
they aren to the produc- 
tion of electro-motive force. 

Dead Wire. A wire in the elec- 
tric cirouit through which no current 
is - 

disused or abandoned electric 
‘conductor, such as a telegraph wire, 
or a wire which may be in circuit, 
but through which at the time of 
‘speaking no electrical action is tak- 


ME Eitir Electsical, Death result 
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‘High electro-mo- 
force is essential, and the alter- 
nating current is most fat 

Decomposition, Electrolytic. The 
decomposition or tion of a 
compound liquid into its constitu. 
ents: by electrolysis. The liquid 
must be a conductor or electrolyte, 
and the decomposition is carried on 
by, means of electricity. 

‘The conversion of two oF more 
chemicals into a new compound or 
substance. 

Deflection, In etiom, the 
movement of the needle out of the 
plane. It is due to disturbance, or 
fo the needle’s attraction towards 
‘a mass of iron or stecl or another 
magnet. 

magnetization. “The removal 
of maguelin from » paramagnetic 
substance, The: rincipal- 
Iy in-use for watches which have be- 
come magnetized by exposure to the 
magnetic field surrounding dynamos 
or motors, 

Density, Electric. ‘The relative 
quantity of electricity, as a charge, 
pon a unit area of surface. It may 
be positive or negative : 

furface density, ax the charge of 

1 Leyden-jar. 
ta ogpotaratlon,, 
fe removal of permanent, mag- 
netism, such as that from a horse- 


tro-motive force. 
ti 


shoe magnet, a watch, or a bar 
magnet. "Heat is the common de- 
polarizer, but counter electro-mag- 


netic forces are employed also in the 
various forms of apparatus known 
fas demagnetizers. 

Deposit, Electrolytic. The metal or 
other substances precipitated by the 
‘action of a battery or other current- 
generator, asin the plating processes. 

Detector. A portable galvanom- 
ter, By means of which & current 
fand’ its approximate strength can 
Bevdetectet! and measured. 

‘Diaphragm. In, telephones and 
microphones, a disk of iron thrown 
Into motion by sound-waves or by 
lectric impulse. It is usually a 
thin plate of japanned iron, such as 
is used in the ferrotype photograph- 
ic process for making tin-types. 

tric. Any substance through 
whieh electrostatic induction is al- 
Towed to occur, such as glass or rub- 
Yer. It is a non-conductor for all 
electric: currents. 

‘Dielectric Resistance. The resist- 
‘ance a body offers to perforation or 
destruction by an electric discharge. 


A term applied 
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Dimmer. An adjustable choke or 
resistance coil used for regulating 
the intensity of electric incandes- 
cent lamps.” It is employed exten- 
Sively in theatres for raising or low- 
ring the brillianey of lights. 

Dipping. The process of, clean- 
ing articles by dipping them in acids 
or caustic soda, preparatory to elec- 
‘ro-plating. 

‘Simple immersion, with or with- 
out current, to put a blush of metal 
ona cleaned surface 

ipping-needle. A magnetic nee- 
dle mounted on a horizontal, bear- 
Ing ‘so that ie will dip vertically 
when excited by a current passing 
horizontally about it. ‘The ordinary 
compass-needle is mounted on a 
point, and swings freely to the right 
or left only. 

Direct Current. 


(See Current, 


ator of a volume of electricity stored 
within i 

‘The abstraction of a charge from 
a conductor by connecting it to the 
earth or to another conductor. 

Discharge, Disruptive. |The dis- 
charge of static charge through a 
dielectric, It involves the mechani- 
cal perforation of the dielectric. 

fonnect. To break an electric 
cirouit or open it so as to stop the 
flow of current; to remove a part 
of a circuit or a piece of apparatus 


Mote 
a at 
of electricity, which, by electrifying 
pig tert Trad 
hoc esa 
ceases 


the liquid or fluid, but it must be a PTOs 


conductor liquid or electrolyte. Oil, 
being a non-conductor, is not affect= 
ed by any electric current, no matter 
what its specific gravity may be. 

Distributing Centre. ‘The centre 
of distribution in a system having 
branch circuits, such as the electric- 
light or telephone outlets from a 
main station. 

Door- opener, Electric. A mag- 
netic contrivance arranged in con- 
ection with a lock, by, means of 
wh latch is released by press- 
Ing a distant push-button, This 
device is used in flats and apart- 
penthouses for opening a door 
from any of the apartments in the 
house. 


Double Filament Lamp. An in- 
consent np having” to fee 
‘ments, one with a high capacity, 

other ‘with a. low ene. The’ high 
capacity may be from sixteen to 
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fifty candle-power, the other from 
ne to five. A eof the bully in 
{ts socket, or the pulling ‘of a sti 
which operates a switch in, the 
‘cuts out the current from 
‘the Idng filament and sends it 
through the shorter and finer one, 
"These 


that is aeranged to eut out the cir 
cuit of both the negative and posi- 
tive leads at the same time, 
Double - push, A contact - push 
having two contacts and arranged 
so that pressure upon it opens one 
contact and closes the other. 
Double Throw-ewitch. A switch 
iged that it can be thrown 
ir 


Driving-puley, The Droad-faced 
cr channelled pulley on an armature 
shaft by means of which the power 
from a motor may be transmitted 


"Sey Battery. (See Battery, Dry) 
ery. (See Battery, Dry 
Butte the’ apace ina 
ground conduit for a single wire or 
Eble 


tristed or lad together, but. prop- 


insulated from each other. 
Electricity. | Electricity 
in motion or flowing, as distinguished 
from static or frictional electricity. 
Electricity of relatively low 
tential or electro-motive force in 


os Faretus con 
sisting of 8 core and fe 


jperly wound with insul 
‘which, when put into operation by 
revolving the core or armature at 
high speed, develops electric current: 
& mechanical generator of electricity. 

Dynamo, Motor. (See Motor- 
ayneca) 

E 

Earth. ‘The accidental grounding 

ofa circuit is termed an “earth.” 


Earth-plate. A plate buried it, 
the ground to receive the ends of 
telegraph. lines and other circuits, 
deo give a round connection. 
Copper plates afe often used, but 
fn "houses the feoune, is usally 
formed by attaching a wire to the 
gas or water pipes. ; 

Birth Return, ‘The grounding 
of a wire ina circuit at both ends 

ves" the ‘circuit an earth return. 
is method is commonly’ used in 
telegraph fines, both in the wire 
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and wireless systems. 

Eddy Currents. (See Currents, 
Eady.) 

Edison Distributing-box. A box 
used inthe’ Tdigon’ "three-wice™ 
system, from which the outlets pass 
to local circuits. . 

Edison Lalande Cell. A zine-cop- 
per battery having a depolarizing 
‘coating of copper oxide on the cop: 
per element, the couple being im- 
mersed in an electrolyte composed 
of potash or caustic soda, 

idiswan. A term applied to the 
incandescent lamps invented by Edi- 
gon and Swan and used extensively 
in Great Britain. ‘Also applied to 
other apparatus designed ‘by. the 
two inventors. 

Efficiency. ‘The relation of work 
done to the electrical energy ab: 
sorbed. The eflicieney is not equal 
to the energy absorbed, because it 
always takes more power to gener- 
fate a current than Is given back in 
actual efficiency. ‘This is due to 

chanical friction and to the re- 
sistance of the air in a mechanism 
such as a dynamo when revolving at 


high speed, 
'Elclency, Electrical. In a gen- 
erator it is the total electrical ener- 
BY produced, both that wasted and 
that netually used in driving ma- 
chinery or apparatus. 

filorescences “Tho dry salts on 
jar or vessel containing liquid that 
collects above the water or evapora: 
tion ling, Thi is due to creeping. 

lasticity. A property in. some 
bodies and forces through which they 
recover their former figure, shape, 
‘or dimensions when the external 
pressure or stress is removed. Water 
ae no elasticity. Air fe very clas. 
tics ste 
elasticit 


has a great volume of 
while electricity is un- 


in foisting on the public wares in 
whieh there was no electrical prop- 
erty whatever. "Electric" tooth- 
brushes, combs, corsets, belts, and 


the like may contain a'few bits of el 


‘magnetized steel, but they possess 
no active therapeutic value. 
Electrical Engineer. ‘The pro- 
fession of electrical engineer calls 
for the highest knowledge of elec 
tricity, both theoretical and. practi- 
cal. ‘it embraces the designing and 
installation of ail kinds of electrical 
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Electrician, One versed in the 
practices and science of electricity; 
2 practical lineman or wireman, 
Electricity. One of the hidden 
and mysterious powers of nature, 
which man has brought under con” 
trol to serve is ens, nd which 
manifests itself mainly’ through at- 
traction and repulsion; the» most 
ywerful and yet. the most docile 
force known to man, coming from 
Rowhere and without form, weight, 
‘or color, invisible and. inaudible? 
0 energy. which ils the’ universe 
and which is the active principle 
in heat, light, magnetism, chemical 
affinity, and mechanical motion, 


Electricity, Atmospheric. The 
electric currents of the attvosphere 
variable bat never. absent. They 
include lightning, frictional electric. 
iy the Aros lr the irc 
‘waves used. in wireless’ telegrapliy, 
ete, Benjamin Pranklis inde: 
fated the method of drawing elec: 
{city from the clouds. Int June, 
1752, he. flew a Kite, and by its 
midlatened cord. drew an clectris 
Current fromthe clouds #9 that 
Sparks were visible on a brass ey 


at the ground end of the cord. Later, of deco: 


‘when a fine wire was substituted for 
the cord, and a kite was flown ina 
thunderstorm, the electric spark 
yas vind, This experiment ‘Gone 
irmed his hypothesis that lightning 
was identical with the disruptive 
discharges of electricity. 

Electricity, Latent. The bound 
charge of static electricity. 

Electricity; Negative. (See Nega- 
tive Electricity.) < 

Electricity, Positive. (See Posi 
tive Electricity.) 

Electricity, Voltaic. Electricity 
of low potential difference and large 
current intensity. 

Electricity produced by a voltaic 
battery or dynamo as opposed to 
static electricity, which is frit 
al and practically uncontrollable for 
commercial purposes. 

Electeification.. ‘The process of im- 

iting an electric charge to a. sur- 
Roce. “the 


electric and chemical 
forces in their different reactions and 


compounds. It deals with electro- 
plating, electro-fusing, electrolysis, 
ete. 
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Electro-culture. The application 
of electricity to the cultivation of 
plants, The use of electricity: has 

found very beneficial in some 


from 1500 to 2000 volts, and it 
acts to break down the tissues of 
the body. 

Electrode. ‘The terminals of an 
open electric circuit, 

‘The terminals between which an 
electric are is formed, as in the arc 


it. 

‘The terminals of the conductors of 
an electric circuit immersed in an 
electrolytic solution, such as’ the 
carbon ‘and zinc of a battery. 

lectrolier. A fixture for sup- 
porting electric lamps, similar ton 
Shandelier for gas or candles, Com: 
Dination lectroliers conduct both 
fag.and electricity: 

Electrolysis. The separation of a 
chemical’ compound ‘into its. con= 
stitutent parts by the action of an 
Seecwalyin A, bod ible 

trolyte ly susceptible 

mmposition by the electric cur- 
rent. Tt'must be a fiuid body and 
4 conductor capable of diffusion as 
‘well as composite in its make-up: 
An elemental body suchas pure 
‘water cannot be an electrolyte, 

Electrolytic Decomposition. (See 

position, Electrolytic, 


Electrolytic ‘Deposit. (See De- 
posit, Electrolytic. 

Electrolytic Resistance. (See Re- 

tance, Electrolytic.) 


Electro-magnetic Induction, (See 
Induction, Electro Magnets” © 

Electro - magnetism. Magnetism. 
created by electric cttrrent, 

That branch of electrical science 
which treats of the magnetic rela- 
tions of a field of force produced 
by-a current, 

Electro -medical Bath, A bath 
provided with connections and el 
trodes for causing a current of elec 
tricity to pass through the body of 
the patient, 

Electrometer. An instrument 
used for measuring static electricity. 
Electrometers are different from gale 
vanometers, since the latter depend 
on a current flowing through wires 
to create an action of the magnetic 
needles. 

Electro - motive Force, Voltage. 
It may be compared to the presses 
of water in hydraulic systems. The 
nit of lectro-motive force is the 

Electro -_motor. A term some- 
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times applied to a current-generator, 
such as a small dynamo or voltaic 


Electro- plating. (See Plating, 


Blectropoion Fluid. An acid de- 
polarising solution for use in zine- 
bon couple, ch athe “Gre 
net and "Daniels" cells. ‘The Or 
Ghromate-of-potash and sulphuric- 
sei alto or bastry charges 
2 good example 

ftroscope,, An apparatus for 
indicating the presence of an elec: 
trie charge and’ whether the charge 
is negative or postive 

Electrostatic Accumolator, Two 
conducting surfaces, separated. by 
Sdisectne and arranged for the op- 

ite charging of the two surfaces. 

faracie oF tatic machine for ac: 
umlating. frictional electricity is 
Sn example, 

‘Hlectrostatics,. That division of 
electric science which treats of the 
Phenomena of the electric charge, oF 
Srelectreity in repose, a contrasted 
with electro-dyaamics or electricity 
in motion. 

Electrotype, The reproduction 
of tn ie or entrain by 
the" copper electroplating process, 
‘The ‘orginal is coated with plum 
ago andl a wax impression taken of 
Tee the face of the negative is made 
tonduetive ‘with. plumbago or tin 
fuse, then suspended ina copper 
bath and connected with the current, 
Rl of copper will be deposited 
dn the face of the wax impression. 

Element, Chemicals Original 
forms of minsier that. cannot. be 
feparated into simple constieutents 

‘ay known provers. ‘There. are 
bout seventy it all; but as science 
advances the lit is constantly being 
revised, New elements are. die 
Covered and known ones are being 
feolved into simpler forms. 

‘Elements of Battery Cell. (Ser 
Battery Cell, Blementsof) 

Emergency Switch. An auxiliary 
switch toot as a controller on a ear 
{Direverse the action of the motor. 

EMER An abbreviation for elce- 
trggtve ore or volag, 

alleys VA eo. a9 
wiebr ber electrormagetie mech: 
Inism for equalizing the pressure 
over a systems. 

neiter, A generator used for ex 
citing the heldctagnetsofaaynama, 

Extension Calltbell, A ell con- 
nected nitha talephone call-bell and 
Focated it abother part of a building 
Biase give a distant summons. 

External’ Circuits (See Cicui 
Exteral) 


F 
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F,_ The sign commonly employed 
to designate Fahreahet.” Thus, 50° 
F theare yo degree Fahrenheit, or 


‘A. series of aitemating electro- 
static discharges, as from a Holts 
Influence machine 

Faradic Coll. (See Coil, Faradic.) 
pabaradie Carrents. (See Currents 
deaiguad to produce taraliccorrest. 

esi iuce faradic curren 

Feed, ‘To furnish an electric cure 
rents also spoken of in connection 
Sith the methanism that moves the 

‘Feeders, or Feed Wires. ‘The con- 
ductors which convey electric cir- 
fents at different. points, as in the 
frolley system. ‘The current is care 
Hed along in large cables strung on 
Poles or laid underground, and at 
Prope, distances lines are run in to 

the trolley wire. 

See foe mnen Oe aa 
borheod of a dynamo or motor, oF 
other generator of electric current, 
from which the apparatus takes its 
tlectricity, both ‘lectrostatic and 
mpield (See Magnet, 

eid-magnet. (See Magri 
wild ras ‘Th a 
eld of Force. ‘The space in the 
neighborhood. of an aitracting or 
Tepelling ‘mass or system. There 
dre ewo kinds of fields of force—the 
electromagnetic ard the ation 
from which the respective pieces of 
fpparatus draw their store of elec- 
they. 
Filament. A long, thin piece of 
solid substance, Tt is generally as 
thin as a thread and flexible enough 
to be bent. as 

The hairtike element in an ine 
gandescent lamp which, when heated 

5 acurrent, glows and radiates light. 

Filaments, Paper. Filaments for 
incandescent lamps made of car= 
bonized paper. . They were the ones 
criginally deed in clctie tap, but 

ave been superseded by other sub- 
sfanows easier to hhandig and: more 

‘Flow. Tho volume of a current 
or stream excaping through @ con= 
Guctor, such as a wire, rod OF pipe, 

Flucrescence. The’ property of 
converiing ether waves of one length 
Sato waves of another length. The 

renpmnenon is utilized inthe pro- 

ction of Gia tues and Xr 
iworoscope. An apparatus. for 
making examinations by means of 
the Xray. 


oy 
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Fluoroscopic Screen. A screen 
overspread with fluorescent material 
‘and employed for fluoroscopic ex- 
‘aminations in connection with the 


rays. 

Foucault Currents. (See Cur- 
rents, Foucault.) 

Force. Any change in the con- 
dition of matter_with respect to 
‘motion or rest. Force is measured 


‘by the acceleration or change of 
‘motion that it can impart to a body 
‘of aunit massin a unit of time, For 


instance, ten pounds pressure of 
Steam will be indicated on @ gauge 
made for measuring steam. “That 
pressure of steam, with the 

Solume behind ity is capable of in 
stantly producing a given part of a 
horse-power. In the same way ten 
volts of electro-motive force is eapa~ 
le of pushing a current 90 as to ex- 
ert a certain fraction of horse-power. 

Force, Electro-magnetic. ‘Tho 
force of attraction or repulsion ¢x- 
eed by tho elestro-maget. "Tt is 
‘also known as electric force in the 
electro-magnetic system, 

uot evaporating isis by Pent, 
ess of evaporating liquids by heat, 
the ‘most ‘volatile being’ the first 
treated. When that has been evapo- 
rated and distilled the heat is raised 
and the next most volatile liquid is 
evaporated, and so on until all are 
evatorated, leaving as a residue the 
solids that ‘were a part of the origi- 
nal mass of liquid. 

Friction, The effect. of rubbing, 
‘or the resistance which a movin; 
body encounters when in contact 
with another body. 

Frictional, Electricity. | Electric- 
ity produced by the friction of dis- 
similar substances. 

Frictional Electric Machine. An 
apparatus for the development or 
generation of high-tension frictional 


Sleetricity. 
Load. A complete, toad. 


Fall 
The’ greatest Jond a, machine or 
secondary battery will carry per- 
manently. ‘The full capacity ot 
motor running ot, it registered 
speed for its horse-power. 

Furnace, Electric. A furnace in 
which the heat is produced by the 
electric are. It is the hottest fur- 
nace known to man, and tempera- 
tures as high as 7soo° Fahrenheit 
have been developed in it. 

Fuse, Electric. A fuse for ignit- 
ing an’ explosive charge by elec- 
init. | It is made by bringing the 
terminals or ends of wires close to- 
gether, so that they will spark 
‘when & current passes through them. 
Or a thin piece of highly resistant 
wire may be imbedded in an_ex- 
plosive and brought to white heat 
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by current. 

‘Fuse-block. An insulator having 
1 safety-fuse made fast to 

Fese-box. A box containing. 
safety-fuse, generally of porcelai 
enamiled icon, or some ofher nom 
conductor, | 

jwse-links. Links composed of 

strips or plates of fusible metal 
serving the: purpose of safety-fuses. 

Fusing-current. A current of suf- 


ficient strength to cause the blowing 
Or fusing of & metal 


G 


Galvanic, Voltaic, Relating to 
current electricity or the electro- 
‘chemical relations of metals. 

Galvanic Taste. A salty taste in 
che mouth Festlting fom’ the pase 
sage of a light current from a voltaic 
battery, the ends of the wires being 
held either side of tho tongue. 
‘This has been called. tasting elec- 
tricity, but it is really’ the decom: 
Position of saliva on the surface of 
{ie tongue, duo to. electrolysis or 
the pangs of current though 
Wgitvantum, The science of voltaic, 
or current, eeetriity. 

vaniaing. Costing icon 
athin ayer of zine by immersing the 
object in the molten metal 

Gnivan-faradic.. In medical elec- 
tricity the shocking-coil. “The appli. 
cation of the voltaie current, indeed 
by a secondary eurrent. (induction 
ail), to any part of the body. 

faivanometer.. An instrument for 
ensuring current strength. 

‘A magnetic needic influenced by 
the passage of a current through & 
‘wire! or coll located near it. 

Galvanometer, Tangent. A. gal- 
vanometer provided with two mag- 
hetie needles differing in length, the 
Shorter one serving to measure tan 
fonts, the longer being used for sino 
fheasurements of current strength. 

Galvanoscope. An instrument, 

generally of the galvanometer type, 
Beef" ascrtais whether & current 
js flowing or not. ; 

tor. An apparatus for main~ 
taining an clectrie ‘current, suchas 
dynamo, a faradic machine, a bate 


An alloy of 
per, nickel, and zinc. Used chiedy 
Iredistancescoils, either io the form 
of wire or in strips ‘of the sheet- 


metal. 
Gold-bath. A solution of gold 
used for depositing that metal in the 
electro-plating bath, 
Geas ‘A form of carbon. It 
occurs in nature as a mineral, and 
also is made artificially by the 
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agency of electric heat, 

akravity Battery. “(Ser Battery, 
wit, 

Grounded Circuit. (See Circuit, 
Grounded.) 
oGregad-plate, (See Plate, 

Ground-wire. The contact of a 
conductor, in an electric circuit, 
with the carth. It permits the es: 
cape of current if ahother ground: 
wire exists. 

Guard Tube. A tube inserted in 
2 wooden of ric. partition to in- 
sulate wires that ma} Fou! 
it, “Phese tubes are thade of 
celain, gutta-percha, compositions 
of a ‘hon conducting nate, and 

re. 

Gutta-percha. Caoutchouc treat- 
‘ed with sulphur to harden it; some- 
times called vulcanized rubber or 
vyulcanite, It is a product obtained 
from tropical trees, and when 
erly treated it isa valuable insulator 

electrical work, particularly in sub- 
marine cables, sinco it offers great 


Feslatance to the destructive agonc 
of the ocean's depths. 


H 


Hand Generator. A magneto-gen- 
erator driven by hand for the goner- 
ation of light currents, 

Harmonic Currents. (See Cur- 
rents, Harmonic.) 

Harmonic Receiver. A roceiver 
containing a vibrating reed acted on 
by an electro-magnet. Such a reed 
answers only to impulies tuned tote 
pitch. 

Heat. One of the force agents of 
nature,” Ttis recognized in its offects 
through expansion, fusion, evapora 

jon, and generation of energy. 

Heat, Electric. Caused by a re- 
sisting ‘medium, such as carbon or 
German-silver, when too much cur 
rent is forced through it. | The prin- 
Ciple of the car-warmers, electriciron, 
electric chafing-dish, ete. 

ix. A coil of wire. Properly 
‘a coll of wire so wound as to follow 
the outlines of a screw without over- 
Iaying itsel. ies 
forse-power, Electric. Meaning 
thesameas in mechanics. Referred 
to when speaking of the, working 
capacity of a motor or the power 
pire to drives dynamo, 
-power Hour. A unit or 
standard 6f electrical work theoret- 
ically equal to, that accomplished by 
fone horse during one hour. 

Horseshoe Magnet. (See Magnet, 
Horseshoe.) 

H-P. Abbreviation for horse- 
power. 
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‘Hydrometer. An instrument em- 
ployed to determine the amount of 
moisture in the atmosphere. 

‘An instrument for’ determining 
through flotation the density. oF 
specific gravity of liquids and fluids. 
TPconsists of a weighted glass bulb 
or hollow metallic eylinder with a 
Tong stem on. which the Baumé 
stale is marked.” Dropping it into 
4 liquid it floats in a Vertical, posi 
tion, and sinks to a level consistent 
with the gravity of the fluid. 

Hydrometer, Baumé. An ap- 
paratus'for testing ‘the gravity of 
Huds,” The zero Point corresponds 

1 specific gravity of water for 
Tiquits “Mreavier than’ water, “A 
‘gauge, valuable in testing acids and 
‘other fluids used in electrical work, 


pe 


Igniter, A mechanical hand aj 
paratus, in which a. battery, induce 
Hon-coi, and vibrator are located, 
and whose spark, jumping. across a 
Fees te ce ot a ogi oF 
ights a gas flame, basting-powder, 

F 


° te. 
TEP. An abbrevi 
dicatetl horse-power. 
Iiluminating Power. Any source 
of fight as compared with & san 
ard light—as, for instance, the ill 
minating 


jon for ins 


power of an electric light 
reckoned fn eandle-power 
lamination, A Aight 
any source and projected on a sur- 
face, per unit of area, directly or by 
reflection. "It is stated jn terme 
4s, for instance, the eandle-power of 
iamp. When speaking ot an ine 
Candescent lamp wo say illumi- 
hates equal to’ four candle-power 
fo it gives a light equal to. sixteen 
candle-power. 

Immersion, Simple. Plating, with- 
out the aid of a Battery, by simply 
immersing. the ‘metal in’ a solution 
of metalle salt 

Impulse, Tite motion produced 
by the sudden or momentary action 
ot a fore upon a ty An eto. 
‘magnetic impulse Je the action pro- 
‘Tuced by the electro-magnetic waves 
fin'mapnetising a mass of soft iron 

acting. to it another ‘mass 
of iron or sted. 

An ‘electro-miotive impulse is one 
were the force ses aa high a8 1 
produce an impulsive discharge sue 
Bs that from a Leyden-jar, 

Tncandescence, Electric. The 
heating of 4 inductor toed of 
white heat ‘by the passage of an 
tlectric current. For example, an 
fneandessent lam, 

Tncandescent. Creuit. (See Cir 
cuit, Incandescent) 


jven from 
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Incandescent Lamp-filament. 
(See Filament’) 

Tndia-rabber. (See Caoutchouc 
and Guita-percha,), 

Tndicatorcars. ‘The card. uscd 
in’ galvanoscopes, voll and ampere 
meters, and other ingtruments. Te 
provided with a moving needle 
andjs marked ‘with a graduated 
Seale 


Induced, Caused by induction, 
and not directly. 

Induced Current, (See Current, 
Induced) hat capacity of 

Inductance. ‘That capacity of a 
circuit, which enables it to exercise 
induction and create lines of force. 

‘Inductance is the ratio between 
the total induction through a cireuit 
tothe current producing it. 

Induction, Back. \ demagnetiz~ 
ing’ foree produced in’ a dynamo 
‘armature when a lead is given to the 
brushes. When the brushes are so 
set the windings on the armature 
tare virtually divided into two sets: 
fone a direct magnetizing set, the 
other a cross-magnetizing set which 
exerts a demagnetizing action on 
the other set. "The position of the 
rushes on a dynamo or motor is 
indicated by their location, and if 
changed back induction wil be the 
result, 
jdoductiocret, (Ser Cal, Indio. 
tion. 

Induction, Electro - magnetic. 
When negative and positive cur 
rents are brought towards each oth- 
er against their material repulsive 
tendencies the result is work, or 
nergy, and the consequent energy 
Increades the intensity of bo 
rents temporarily. The va 
thus temporarily produced 
currents are examples of electro- 
magnetic induction. A. current. is 
surrounded by lines of force. The 
approach of two circuits—one nega- 
tive, the other positive—involves a 
change in the lines of force about 
the secondary circuit. Lines of 
force and current are so intimately 
connected that a change in one 
gompels a change in the other. 
‘Therefore, the induced current, in 
the secondary may be attributed to 

change in the field of force in 
which it fies. The inner and outer 
ils of wire about the soft iron 
ite composing an induction coil 
are the best and simplest examples 
of electro-magnetic induction. 

Induction, Magnetic. ‘The mag- 
netizaion fon “oF other para. 
magnetic substances bya magnetic 
fold: ‘The magnetic fluence of a 
bar excited under these conditions 
is shown by throwing iron filings 
upon it. They will adhere to both 
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ends (that is at the negative and 
positive poles) but not at the mic 


Taductor. A mass of iron in a 
carat geterator which is" moved 
past a magnet-pole to increase the 
Faumber of fines of force issuing there. 
from. [tis generally laminated, and 
is used in inductor dynamos and mo- 
tors of the alternating-curreat type. 

Tafluence, Electric. Blectric in 
duction or influence which may ‘be 
Clectro-static, current, or electro: 


magneti 

Tafluence Machine. A static elec- 
tric machine worked by induction, 
and used to build up charges of op- 
posite nature on two separate prime- 
conductors. 

Installation. ‘The entire appara- 
tus, building, and appurtenances of 
4 technical or manufacturing plant 
or powerhouse, An electtclight 
installation would mean the machin« 
ery, street-lines, lamps, 

Tasulating Joint. 


ete 
Used for the 
f_% gns-pipe 
Tnsulating Varnish. A varnish 
composed of insulating material, 
such as gums, shellac, or 
be, | Shellac dissolved i 
haps the best. It is easy to 
rake and dries quickly, making an 
insulating surface practical for al- 
most every ordinary use, 
Insulation. — The dielectric or non 
conducting materials which are used 
to prevent the leakage of electricity. 
‘The covering for magnet wires, and 
‘overhead conduits for power lines 
fand electric lighting. 
Insulation, Oil, Any non-com- 
bustible oil may be employed as an 
insulator to prevent electrical leak- 


‘age in induction-coils, transformers, 
‘and the like. Its principal advan: 
in its being in liquid form, 
ing of easy handling. More- 


sk eases oe 

aoe reg ta 
Be Ng re 
pe era gu 
porcelain or glass to which wires 
are made fast. 


Insulator, Porcelain. An insula- 
tor made of porcelain and used to 
Support a wire. 

ateasity. The intensity or 
streneth of & corent fs its amper 
age. ‘of a magnetic 
field, its power to attract or mag- 
netize. 

Internal Circuit. (See Circuit, 
Intemal.) 

Internal Resistance. 


(See Re- 
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sistance, Internal.) 
Taterrupter. A circuit breaker. 
Any device which breaks or inter: 
mupts a circuit. It may be operated 
by, hand or automatically. 
‘The vibrator of an indkiction-coi 
‘The commutators of an. arm 


Isolated Plant. The system of 
supplying electrie energy by inde- 


0. to powerful. arelight 
Saves’ effecks resembling those of 
sunsteoke.y 


Joint. The point where two or 
mare electric conductors join. 

Joint Resistance. The united 

sistance offered by a number of 
resistances connected in parallel, 

Jumper. A short circuitshunt 
emiployed temporarily around an 
apparatus, lamp, of motor to cut 
ont the coment 

jump-spar iscuptive spac 
excited between two conducting sur- 
faces in distinction from a spatk ex 
cited by a rubbing contact. 


K 


Kaolin, A form of ecto prod 
uct of decomposed feldspar” ‘com- 
ica’ and. alumina, It 
Eerviceable in insulating compounds. 
Kathode. The terminal of an 
clectric circuit whence an electrolya: 
{ng current. passes from a solution. 
It's the terminal connected to. the 
ine pole of a battery or the ar 
on which the electro-deposit 
‘made, 


The arm of a telegraphi 
sounder by’ which the circuit 
made and broken. | A pivoted lever 
with a finger-piece whith, when de- 
Pressed, makes contact between a 
int and a stationary contact on 
Bre base. 
Keyboard. A board, or table, on 
ich keys or switches are mounted, 
‘A switchboard. 
Kilowatt. A compound unit; one 
thousand watts; an electric-current 
measure. “Abbreviation, K-W.. 
Kiowatt Hour. The result in 
work equal tothe expenditure or 
exertion of one kilowatt in one hour. 
inetoscope. A photographie in 
strument’ invented ‘by Edison for 
obtaining the effect of a panorama 
Sr moving objects by the display of 
Pictures in rapid suecession-in fa- 
‘iliac parlance, “‘moving pictures.” 
Kaife Switch, A switch with a 
narrow and deep, movable blade, of 
bar of copper or brass, which ‘re- 
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sembles the blacle of a knife. It is 
forced between two spring-clamps 
attached to one terminal so as to 
make perfect contact. 


L 


Laminated. Made up of thin 
plates, as an‘armature-core. 

Laminated Core. (See Core, Lami 
nated.) 

Lamp-Arc. A lamp in which the 
light is produced bya voltaic arc. 
Carbon électrodes are used, and a 
special mechanism operates and 
regulates the space between the 
carbons so that a perfect arc may 
pero A lamp i 

, Incandescent. A lamp in 
which the light fs prodiced through 
heating a, filament to whiteness by 
the electric current. It consists of 
‘1 glass bulb from which the air. is 
exhausted and "sealed, after the 
filament is enclosed. ‘The ends of 
the filament are attached to plati- 
num wires, which in turn are made 
fast to. the contact-plates at’ the 
head of the lamp, #0 a8 to connect 
with the current. 

mp-socket. A receptacle for 
an incandescent lamp. ft is gen- 
erally made of brass and provided 
with a key-switeh to turn ‘the eur- 
rent on and off. 

Latent Electricity. (See Electric 
ity Latent) 7 

ad. (Not the metal.) An in- 
sulated’ conductor which’ leads to 
and from a souree of power; an 
insulated conductor to and from a 
telegraph or telephone instrument; 
@ circuit, a battery, or a station, 
Not @ part of the fine cireui 

‘That part of an electric light or 
power circuit which leads from the 
main to the lamps or motors. 

Leading-in Wires. The wires 

Tead into a building from an 
‘aerial circuit. 

‘The wires which lead in and out 
from a lamp, battery, or instrument. 
Leaks An escape of electrical en 

yy through leakage. is more 
GR to coeur inbare than i me 
sulated wires. The escape of cur- 
rent from bare trolley wires is much 
greater than that from the insulated 
fonduetors, particularly in damp or 
rainy weather. 

Leclanché Battery. (See Battery, 
“efeyaetlar. A typo of sat 

ajar. A type of static con- 
dense "Hts usaal form is agi 
jar. Tin-foil is pasted about its 
inner and outer surfaces covering 
about half the wall. The balance 
‘of the glass is painted with shellac 
or insulating varnish. The mouth 
{s closed with a cork stopper, and 
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y- The electro-static dis- 


charge of clouds floating in the at- the 


mosphere. It is the highest form 
of frictional electricity, uncontrol- 
lable and very dangerous, since the 
strength of a single flash may run 
Intp hundreds of ds of volts. 
itning- arrester. An appara- 
tus for use with electric lines to carey 
off to earth any lightning discharges 
that such lines may pick up: or it 
may be a form of fuse which’ bums 
‘out before the current can do any 
harm to the electrical mechanism. 

Line-insulator. An insulator serv- 
ing to support an aerial line, 

Lineman. A workman whose 
business is the practical part of elec: 
trical construction in lines and con- 
ducting circuits. 

Link-fuse. A 
‘metal in the shape 
used as a safety-fuse in 
with copper terminals. 


plate of fusible 
of a link. It is 


pressod lead binoxide, with 
connections, for tise in a storage 
battery. 

Litharge. Yellow-lead. A chemi- 
cai form of metallic lead. 

Load. Ina dynamo, the am. 
peres of current delivered by it un 
dder given conditions of speed, etc, 

Local Action. In a battery, the 
Joss'of current due to impurities in 
the zine. The currents may circu= 
late in exceedingly minute circles, 
but they waste zine and chemicals 
and contribute nothing to the eff- 
ciency of the battery. 

ina dynamo, the loss of energy 
through the formation of eddy cur 
rents in its core or armature, in the 


Pole pieces, or in other conducting fy 


__ Lodestone. The scientific name 
ie, ce ee 
sop iets 
ea 
Fin ot a he 
coe Barua a 
= 
‘Low Frequency. A frequency (in 
era eg 
few alternations ‘second. 4 
Low Potential it. (See Cur- 
aceattiss 


of com- 
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Luminescence. The power or 
properties some bodies have of give 
ing out light when their molecular 
‘mass is excited. For example, phos 
phorus and radium. 

sminous Heat. The radiation 
of heat by electric current, which at 


same time produces light. For 
example, the filament in an incan- 
descent iamp, 


Luminous Jar. A Leyden-jar 
whose coatings are of lozenge-shaped 
pieces of tin-foil between ‘which are 
Very short spaces, "When discharged, 

‘appear ail over the 
where the small plates of metal near: 
Iy join, 


Magnet. A substance or metal 
having the power to attract iron 
‘and steel, 


Magnet -bar. 
shape of straight ba 
magne' 
vgnet-coil, A coil of insulated 
wire enclosing a core of soft iron 
through which a current of elec: 


'¥ is passed to magnetize the 


iron. 
Magnet core. An iron bar or 

‘mass of iron around which insulated 

Y wire is wound in order tp create an 
electro-m: 


wire is 
wound. When a current is passe 
ing through ‘the coil its influence 
‘magnetizes the iron core, but directe 
Jy the current ceases the magnetism 


pears, 
Magnet, VField. ‘The (sleet, or 
permanent magnet in a dynamo or 
motor, used to produce the area of 
lestric energy. 

Magnet, Horseshoe. A magnet 
of U shape with the poles or ends 
brought closer together than the 
other parts of the limbs. A. soft 
iron bar is placed across the poles 
when not in use, as 
conserve the magnetism. 

Magnet, Permanent. "A term ap- 
plied to a ‘hard steel magnet possess- 

igh retentivity. or the power to 
hold its magnetism indefinitely. 

Magnet, Regulator. An electro- 
magnet whose armature moves in 
such a manner as to automatically 
shift the commutator brushes, on 
a motor or dynamo, to a position 
which insures the preservation of 
both brushes and commutator-bars, 
and also produces @ constant cur- 
rent. 

‘Magnet, Simple. A magnet made 
oon piece et tal 
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Magnetic Adherence. The ten- 
dency of & mass of ion to adhere to 
of a magnet. 

Attraction and Repal- 
sion, ‘The attraction of a magnet 
for inom, “tee, nickel, and ‘cobalt 

‘inl ‘of magnets for 
tach other. ‘The ike pos rep 

Magnetic Circuit - breakers. An 
‘automatic switch, or breaker, whose 
faction js excited ‘and controiied by 
fan electro-magnet. . 

Magnetic ration of ‘Ores. 
‘The separation of iron and_steci 
from their gangue by magnetic at- 
traction. It is applicable only when 

her the ore or the gangue is sus- 

to the magnet. 
tie Controls" ‘The control of 
a magnetic needle, magnet, index, 
Armature, or other iron indicator in 
‘a galvanometer, ammeter, or volt 
‘meter by a magnetic ficld. 

Magnetic Dip. The inclination 
from the horizontal position of amag- 
netic nedlle that is free to move in 
@ vertical plane. 

Magnetic Field, Rotary. A mag- 
netic feld resulting from a rotary 
current. 

Magnetic Field, Shifting. 
notie field. which’ rotates 
‘of magnetic force vary, therefore, in 
position. 

‘Magnetic Field, Uniform. A field 
of unfiorm strength in all portions, 
such asthe magnetic field of the 
“"Slagnetic Force. The Sf 

gnetic Force. wer of at- 
traction and roplsion exercised by 
‘amagnet; the force of attraction and 
repulsion ‘which a magnet exercises, 
‘and which, in its ultimate essence, ix 
unknown to science. 

Magnetic Induction. 
tion, Magnetic) 

Magnetic Needle. A magnot hav- 
tng 9 cup oe sal depron af is 
contre, al ‘on a sharp pin ot 
brass, so ns fo be free to rotate. Tes 
N pole points to the north, and its 
S pale fo the south.” A “compass 

Magnetic Poles. ‘The torrestrial 
points towards which the north or 
South poles of the magnetic needle 
are attracted. There are two poles: 
the ‘arctic, or negative, which at- 
tracts the ‘positive or N’ pole of the 
taguetic needle and the antarctic 
of positive, which attracts the 
of the needle, 

Magnetic Poles, False. It has 
‘been established that there are oth~ 
cer poles on the earth that attract the 
‘magnetic needle when the latter is 

sht into their vicinity. These 
9 called ele poles, and re prob, 
ably cause e ts 
fron lying close to the surface of the 


(See Induc. 
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earth. 
allamnetic Separator, An appara- 
for separating magnetic sul 

stances from mixtures. It is used 
chiefly in separating iron ore from 
earth and rock. ‘The mineral falls 
‘on an iron cylinder, or drum, mag- 
netized by coils, and adheres ‘there, 
while the earth or crushed rock 
drops below. The particles of iron 
are afterwards removed by a scraper. 
‘The machine is also used in separat= 
ing iron filings and chips from. 
copper, or other metals, the iron 
adhering to the magnet, while the 
bras and other chips drop under- 
neath. 

‘Magoetiam. ‘The phenomena of at- 
traction exerted by one body for 
another. “Tt has been "commonly 
understood that magnetism and 
electricity are very closely related, 
for without electricity ‘magnetism 
could not exist, although it has not 
‘been shown clearly that magnetism 
plays any part in the generation cf 
electricity. Magnetism is the phe- 
pomenal fore exerted by one tody 

;aving two poles (negative and post- 
tive) for like bodies. 'The horse. 
shoe magnet or a bar of magnetized 
steel are the simplest examples of 
this. If both ends of the horseshoe 
were positive they would not at- 
tract, but would repel. If both 
ends'of a bar were positive they 
would repel; but as one is negative, 
‘of north-secking, and the other posi= 
tive, they exert lines of force which 
attract like bodies, such as bits of 
iron, nails, and needles. No energy 
is required to maintain magnetism 
in a tempered steel object, such as 
the wiring about a soft iron core 
when it has been magnetized, but 
electric current must flow about th 
soft iron core in order to render it 
‘@ magnet. So soon as the current 
ceases to flow the magnetism cases 
and the soft ion fails to attract, 

‘Magnetism, Uniform. tis 
thats uniform throughout mass 
‘of magnetic steel, or a core that is 
“aeaetiee 

gnetize. To impart magnetic 
property toa substance capable of 
receiving it. 

Biagnetisiog-coll (See Coil, Mag- 
netizing. 

Magneto Call-bell. A. call - bell 
‘used principally in, telephone sys- 


the handle at the side of the t 
phone-box before removing the re- 
eiver from the hook 
‘Magneto-generator. A current- 
‘generator composed of a permanent 
Magnet and a revolving armature 
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which is rotated between the poles 
of the permanent magnet. 

Wire, Insulated wire 
used for coils. Cotton or sill cov- 
ered wire isthe most serviceable for 
winding magnets, 

Main Gircuit. (See Circuit, 

Main Feeder. ‘The main ‘wire in 
a district to which all the feeder 
wires are attached. 

Main Switch. ‘The switch con- 
nected to ‘the main wire of a line, 
‘or the main-switch controlling 
number of auxiliary switches, 

Mains, Electric. The large con- 
ductors in a system of electric light 
or distribution. 

¢ and Break, Automatic. An 
apparatus which enables the arma- 
ture of a magnet to make and breale 
its circuit automatically. 

‘Make-and- break Current. (See 
Current, Make-and-break.) 

Mercurial Air- pump. An_air- 


pump operaied by mercury to 
Sbtaln thigh vacuum, and. used 
extensively for exhausting  inean 
Gescent-lamp bulbs. 

Mercury Tube. A glass tube 


sealed and containing mercury. It 
is so arranged as to give out fluores 
or agitated 


ent light when shal 
by an electriccurrent. For example, 
the Geissler tubes, the Cooper-Hewitt 
light, Crook's tubes, ete. 

‘Metallic Arc, An arc which forms 
between metallic electrodes. 
Metallic Circuit, (See Circuit, 


Metallic.) 
Metallic Conductor. A conductor 
composed of a metal, 
tallic Filament. A metal wire 


yjed in an incandescent lamp—the 

‘Metallic Resistance. (See Resist- 
ance, Metallic), 

‘Met ~The art of working 
metal tro-metallurgy applies 
to the processes wherein electricity 
Plays the most important part. 

Tica. A natural mineral of sheet 
form and translucent, used exten- 
sively as an insulator in electrical 
equipment and mechanism, 

ica, Mlulded., A. compeiion 
composed of ground mica and shel- 
fic as a binder. When hated and 

into. various shapes an 

3 valuable insulator, and 
employed for hooks, locks, tubes, 
sockets, and the like. 

‘Micanite. An insulating material 
made by cementing laminations. of 
Them with shellac or other suitable 
non-conducting adhesives. 

‘Molecular Adhesion. The attrac- 
tion of similar molecules for each 


other. 
Molecular Attraction. The at- 
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traction of molecules, or physical 
affinity. 

Molecular Resistance. ‘The resist 
ance which a mass or electrolyte 
offers when contained in an insu- 


lated vessel and a current of elec i 


teleity fs passed through it, 
eects, Ono othe invisible 
icles ou to constitute 
Riatter of every kind; ‘the smallest 
ticle of matter that can exist 
Independently. It is made up of 
atoms, but an atom cannot’ exist 
alone 

Horse Receiver, ‘The receiving 
instrument once universally used in 
the Morse system of telegraphy, but 
how superseded by the sounder. 

‘Horas, Recorded, An apparatus 
which automatically records on. 
Hbbon of paper the dots and dashes 
of the Mores telegraph alphabet. 

Morse Sounders” An electro- 
netic instrument’ designed to 
a sharp, clicking sound when its 
firmature lever fe drawn down By 
thelttaction of te magnate 

se System. A. elegra 
system invented by Prof. SFB. 
forse, in which, by means of alter: 
nating makes and Oreaks of varying 
Aluration, the dots and dashes of the 
Morse alphabet are reproduced and 
received ‘at_a distance through the 
gency of wires and the clectro-mag- 
Younder. 

Motor, Electric. A machine or 
apparatus for converting electri en- 
efgy into mechanical kinetic en 
orpower. ‘The electrical energy 
{tually generated by a dynamo, and 

buted on, conductors to motors 
focnted at various points 

Hloctrc motors are of two types 
—the AC, or alternating’ current, 
and the D-C,, or direct current. 

‘Motor-cat,’ lectrle. A. self-pro- 
pelling car'driven by stored elec: 
Bicity. 

otec-dynamo, A motor driv- 
en by a dytiamo whose armature is 
firmly” attached "or connected to 
that of the dynamo, Tt is used for 
Imodifying acurrent. Ifthe dynamo 

jeraes an aleruating curren. of 
igh potential, the motor converts 
iE let eacent of lower volt 
{increased amperage. 
“filotor-transforme, A transforin- 
cer which is operated by a motor. 

X dynamorclectrie machine  pro- 
vided with two armature windings, 
tne serving to receive current, as 4 
Iotor, the other to deliver current, 
asa generator, to a secondary ci 
cuit, 


N 


NN, An abbreviation for the north- 
seeking pole in a magnet. 


phic Yi 
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sicsiecce noe 

pense on 
eo rinten ies 
on 


‘A magnetic needle, or the magnet 


electricity with which a 
amber is charged by 


flannel. 
iin a galvanic battery or cell the 
surface of, the zine is with 
negative electricity. Negative elec- 
trieity, according to the theory of 
some icientists, really means a de- 
ficiency of electricity. 
‘Negative El ‘The same as 
Negative Element. 
tive Element. The plate not 
dissolved by the soiution in a vol- 
taic cell; the one which is positively 


Carbon, platinum, or copper 
te oF pole inva battery. 
Piegntive Feeder, ‘The conductor 
‘connects the negative mains 
with the negative poles of  gen- 


erator. 
Negative Plate, (See Pate, Nega- 

tive, 

' Negative Pole, (See Pole, Nega- 

tive) 


‘Neutral Feeder. The same as 
Neutral Wire. 
an Negtral Wire. The central wire 
‘a three-wire system. 
Nickel-bathe A. bath for the 
electro-deposition of nickel. 
‘Non-arcing Fuse, A. fuse-wire 
which is enclosed ina tube packed 
with asbestos. or silk, and which 
does not produce an ‘arc when it 
fuses or blows out. It is 
noiseless, save for a slig 
sound, accompanied by a light pul 
‘of smoke, which escapes from a vent- 
hole in the side of the tube. 
‘Non-conductor. A material or 
substance offering very high resist- 
ance to the passage of the electric 


“magnetic Steel. Alloys of 
iron incapable of being magnetized. 
‘They are composed of iron and man- 
Noval, Regular Th 
‘The average 

value of observed quantities. Nor- 
‘mal current is a regular current with- 
‘out variations. 

“The force of a current at which a 
system is intended to work. 


Normal Voltage. The same as 
‘Normal Current. - 

‘North Pole. ‘The north-secking 
pole of a magnet. 2 

"The pole of a magnet which tends 
to point to the north, and whence 
lines of force are assumed to issue 


AMATEUR ELECTRICIAN 


fon their course to the other pole of 
the magnet. 


° 
Q. An abbreviation for Ohm. 
Oersted’s Discovery. Oersted 
covered, in 1820, that a 


ie 
needle ‘tended to place itself at 
right angles to a current of elec- 
ticity. ‘This fundamental prinei- 
ple is the basis of the galvanometer, 
the dynamo, and the motor. 
‘Ohm. The practical unit of re- 
sistance. A legal ohm is the re- 
sistance of a column of mereury one 
square millimetre in cross-sectional 
area and 106.24 centimetres in 


length, 

"Gian, Troe, Tho truo chm is the 
resistance of a column of mercury. 
106.24 centimetres long and one 
square millimetre in cross-sectional 
area. An ohm may be measured by 
‘No. 30 copper wire nine fect and 
nine inches long. If larger size wi 
is used the piece must be proportion 
ately longer, since the resistance is 


“Ohmic Resistance, Truo_resist~ 


or 
(See also Resistance, 


‘The basic law which 
expresses the relations between cur- 
rent, electro-motive force, and ro 
sistance in active circuits, ‘It is for. 
mulated as follows 

1, The current strength is, equal 
to the electro-motive force divided 
by the resistance. 

'2, The electro-motive force is 
equal to the current strength mul- 
tiplied by the resistance, 

's. The resistance is equal to the 
eletiro-motive force divided by the 
current strength. 

(O.K. A telegraphic signal mean- 


ing yes, or all ght. Tee sup 
S525 Gnopella form of al cor 
ect, “Olt Kerr." 


‘Okonite. “A form of insulation 
for wires and conductors; a trade 
nathe applied to insulations, and pro- 
tected By copyright, 
euoeet Aree A voltaic are not en- 

‘Open Circuit. (See Circuit, Open.) 

Oscillating Current. (See Current, 
Oscillating’) 

Outlet. ‘That, part of an elec- 
trolier oF electric ight fixture out 
of which the wires are led for at- 
tachment to incandescent light sock 


os. 
‘Outside Wiring. The wiring for 
fan clectrie tireut which is located 


‘outside a building or other struct- 
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Overhead Feeders. The same as 
overhead conductors. 

Overhead Trolley. The system 
in whic ‘the current for the pro- 
pulsion of trolley-cars is taken from 
Sverhead feeders or wires, 


sion, and suspended over or‘at the 
fide of a car-track, and from which 
the trolley-wheel takes its current. 


Overload.” in. an electric motor, 
an excess Of mechanical toad pre: 
ents economical working, enuln 
the armature to revolve slowly an 
the ‘wiring to heat. ‘in’ this, case 
heating implies waste of energy: 

Oveioad Switch A nich which 
operstes "automatically to. open a 
cheuit in line with a tiotor, dd so 
fave the motor from overheating or 
buming inthe event of an over: 
oad. 


P 

Paper Cable. A cable insulated 
with waxed or paraffined paper. 

Paraffine. A residuum of petro 


Jeumn oil, valuable as an_ insulating 
medium’ in electrical work. 

‘A, ydro carbon composition, of 
the highest resistance known. It is 
extensively used in condensers and 
‘other electrical apparatus as a di- 
‘electric and insulator. 

Parallel Distribution. A. distrib- 
uuting system for electricity where- 
in the receptive contrivances are 
adjusted between every two of a 
number of parallel conductors run- 
ning to the limits of the system, 
When two or more conductors con= 
nect two mains of comparatively 
large size and low resistance, th 
are said to be in parallel or iu 

le. This order is easily. pi 
y imagining the mains to be the 
sides of a ladder and the conductors 
the rungs, In the latter the lamps 
are placed, It follows that the cur- 
rent flows from one main to the other 
through the conductors and lamps. 

Paramagnetic. Substances which 
have magnetic ‘properties, or those 
which are attracted by’ magnetic 
odie, "A paramagnetic substance 
‘hag high multiplying power for lines 
fore, therefore a bar oftron which 

sramagnetic substance of the 


fea 
highest quality. becomes "magnetic 
when placed within a circle of elec- 


triclinesof force. ‘The first example 
of paramagnetic substance brought 

‘attention of man was the lode- 
stone, from which the ancient moari- 
ners fashioned their crude compass 


needles. 
PC. An abbreviation for porous 


“Bear Push. A push-button en- Pla 
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closed in a handle having the shape 
of a pear. It is generally attached 


to the end of a flexible wire cond 
Periodic Current. Current, 
Periodic.) ‘i 


Permanency, Electric. The pow- 
er of conductors to retain their con- 
ductivity unaffected by’ the lapse 
of time. 

Permanent Magnet. (See Mag- 
net, Permanent.) 

‘Phase. One complete oscillation. 
‘The interval elapsing from the time 
particle moves through the mid- 
dle point of its course to the instant 
when the phase is to be stated. 
paginple Harmonie motion. Oscit 
lation. 

"Phone. An abbreviation for the 
word Telephone. 

Phonogra: apparatus for 

It fs vibratory 
action, except 
that the mechanism may be driven by 
electricity. It consists of a rotat- 
ing cylinder of a waxlike material 


aad, dee laphesem carying 


need! ‘that 
face of the waxen cylinder. 
diaphragm is agitated the 


needle vibrates, making indenta- Ph 


ons in the surface of the wax. If 
the needle js set back and the cylin- 
der rotated s0 as to carry the point 
‘over the indentations, the sound is 
given back through the vibration of 
the diaphragm, 

Pi in acid solution used to 


distant parts of electric light and 
power mains, and leading to. velt- 
Meters ata central stations Through 
their ageney the potential energy of 
every part of the system may, be 
measured, 

Pith-balls, Balls made from the 

ith ‘of light wood, ‘such as elder. 

ey are ised in’ the construction 
of clectroscopes and for other €x- 
periments in’ static electricity. 

Plant.” The apparatus for gen- 
erating electric current, including 
gins, bors “dynanon mains 
‘nd subsidiary apparatus. 

Plate, Concent. Tn a static 
apparatus, the condenser having, a 
ARE piece of glass for a dielectric. 
It is mounted on an axle so that it 
may be revolved. 

Piate, Ground. In alightning-ar- 
ester, ‘the plate connected to” the 
earth of ground wire. 
apis, Nerauves Ta wots 

tery’ the ‘plate. which is’ unat- 
tacked by the aa" fe made of 
carbon, platinum, or copper 
Plate, Positive. (sor Positive 
os) 
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Plating-bath. A vessel of solu- 
tion for the deposition of metal by 
electrolysis. Used in electro-plat- 


"Piating, Electro. ‘The process of 
depositing metal” on surfaces. of 
metals of other substances: by the 
ad of an electrolyte and the elec. 
{le current. 

Platinum Fuse, A. slender wire 
of platinum roused to incandescence 
byFcurrent, and used to explode a 
charge of fowder or other combus: 
ible co. 

Plug. A piece of metal, with a 
handle, used’ to make electric ‘con- 
nections by being inserted between 
two. slightly separated plates oF 

tgs Of nstals digi 

‘A wedge slightly tay 
cd, and used to thrust between two 
conductors to close or complete’ a 
Sireait, 

Plumbago. Soft, lustrous graph- 
ite a native; form of carbon ‘some. 


times chemically purified, Tt is used 

chiefly in electrotyping for dusting 

the wax moulds to make 

fan clectrie conductor. 
~ battery. 


the surface 


Plan, (See Battery, 


magnetic body or mass becomes 
‘magnetic to attract or repulse when 
influenced by electricity, but ceases 
to retain the phenomena after the 


electric influence is removed. A 
Piece of soft iron wire, a nail, or 
short rod of ivon will become electro- 
polarized when a current of elec: 
tricity is sent through a coil of in- 
sulated wire so wound that one end 
will be N the other 8. So soon as 
the circuit is broken the polarity 


ceases. 

Polarization, ‘The depriving of a 
voltaic. cell of, its proper electro- 
motive force. ‘This may be brought 
about through the solution becoming 
spent, or in the event of the aci 
being’ saturated with zinc, and so 
failing to act on the metallic zine. 

Counter electro-motive force due 
to the accumulation of hydrogen on 
the negative plate. 

farizing-current, (See Current, 

Polarizing.) 
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Polar Surface. The surface of a 
magnetic substance through which 
the magnetic fax passes in or out. 

Pole-changer. An automatic, os- 
cillating switch or contact- breaker 
Which reverses the direction of the 


eae 
Pole, Negative. The S pole in a 
Pilea Lan ig 
Pag” Positive. (See Positive 
_ Pole-switch, Single. A switch de- 
signed to open or close one lead only. 
Poles, ‘The terminals of an open 
stat which thes eee 
Silly oxi 8 potential diference, 

Te torminaléof un open magnetic 
cireuly or the ends o€  magneticed 
fas of ion. 

Porcelain. A fine variety of earth- 
enware, valuable for insulators and 
Sarusr porpeos 

‘Porosity. ‘the state or property 
of having small interstices or holes. 
fhe oponi of deny. 

Porous Cop or Cell, A cup or 
cell ‘made of pipe-clay or of un- 
glazed carthenware through which 
seStrrent of electeiity ean pass 
when wet or in a liquid. Porous: 
cups are hess in tre and berger’ 

oop two liguids apart, and Yet 
permit’ eloctrolyala and elactrolywie 
conduction. 

Positive Currents. Currents which 
deflect the needle to the left. 

Positive Electricity. ‘The current 
that fows from the active vainent, 
tie ine int battery, to the carbon. 
‘The Sa electricity flows from 
ie carbon to the eine, 

Positive Electrode. The electrode 
which is connected with the positive 
Pols of a source of electric energy. 

Positive Feeders. The lead or 
wire in a set of feeders which is ¢on- 
ected to the positive’ terminal of 
the generator, 

Positive Plate. In a voltaic cell, 
the plate which is acted upon and 
corroded. The current from the 


Positive plate is nogative electricity. 
Positive Pole. The N pole in. 


pe ee 
SET ce fea heat 

Positive Wire, or Conductor. The 
as, ‘or Sopciantne,, consent. with 
Eee yo 

Potential, Electric, The power to 
eee 

Potential Energy. Capacity for 
(eee tee Lae 


Power-generator. Any source 
from whielt power is generated. 
‘Powerhouse. A station in which 
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the plant of an electric power sys- 
tem is operated and the current dis- 
tributed to local or long-distance 
points. Power- houses are either 
primary of secondary stations. In 
the primary station the current ig 
generated directly by the aid of 
Mechanical power, either the steam- 
engine or the steam-turbine. ‘The 
secondary station, or sub-station, 
#5 located at a distance from the 
‘main power-house, ai ‘mo me- 
chanical ‘means of generating cur- 
reat. The current, usually 0 
alternating voltage, is supplied to 
the sub-station from the main power- 
hows; and by means of transform: 
ers and converters, the high-voltage 
gurrent, ig transformed into one of 
lower ‘and higher amperage, 
for disteibution over local lines. 

Power-unit. ‘The unit of electric 
power is the volt-ampere or watt. 
"Pressure, Electric. Electro - mio- 
tive force or voltage. 

A teri used to desig- 
juction coil. in an in= 
duction-apparatus or transformer. 
Tt-is an abbreviation for primary 


coil 
Primary Battery. (Seo Battery, 
Primary.) 
Prime Conductor. (See Conduc- 


tor, Prime) 

Bash:button, A switch for cot 
ing © circuit by means of pressure 
applied. to. button, The’ button 
ff provided: with a spring, so that 
when pushed in and released it Ses 
dack, reopening the circuit. 

Pyrogcavers, ES Leiter of en- 

cavinggby the useof platinum points 
Reated’ to ‘redness by the electric 
current. 

Q 


Q._ Abbreviation oF symbol for 
eS ata ar of a de 
diate Tie quarter of a cir- 
cise ofits circumference. 
Quadruple Circuit. (See Circuit, 
andeupis) i 
‘Quantity, The term is applied 
toZeaprest’ arrangements, of. elec- 
eical "connections for giving the 
angest possible amount of current. 
rantity, Electro-magnetic. The 
eitermegnetic current. measured 
Syrits intensity for a second of time. 
‘Quick-breaks A break affected in 
anCclectsc current by the employ- 
ment of a duilcbeeak prc 
Guickeaing. ‘The amalgamating 
of the sae of metalic objet 
Before electro-plating it with silver. 
Pig Secures beter adhesion, of the 
deposit, and is done by dipping the 
sekcie into a solution of mercurial 
Gitte one part of morcurie nitrate 
folone hundred parts of water. 
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Radiant Energy. Energy exist- 
Se ea ed 
ised in wave transmission, creat- 
inglightor sound. Hatium potseases 

ie highest form of radiant energy. 

fades To cdierent at a 
direct Tines from a point or points, 
ag radiating ‘heat, light, or Sound 
The radiations are sent’ out in_all 
directions from a central point, just 
as a stone thrown in a pond of still 
water will radiate waves or ripples 
from the contral point. 
sicBadiatign: The traveling or mo- 

n of ether waves through space, 

Radiator, Electric. A series of 
plates or Wire-coils heated by cur- 
rent. They radiate heat and 80 
wwagm she furounding Me 

rap jotographic picte 
ure taker OY the Seruy Srobeas 

Receiver, In telephony or teleg~ 
raphy, an instrument for receiving 
the message as distinguished from 
the instrument sending or trans- 
mitting the message. 

‘The telephone piece held to the 
ca is the receiver. 

Receiving End. ‘The end of a 
line ‘where’ the operative currents 
‘are received, as opposed to the end 
‘at which they are transmitted. 

Receptacle. A device for the. 
stallation of an attachment or ‘ex- 
tension plug. Used in connection 
with electric-lighting circuits. 

Recoil Kick. Reaction resulting 
from a disruptive discharge. 

Recorder." In telegraphy, the re- 
ceiving apparatus for recording the 
dot-and-dash signals on a strip oF 


tape of paper. 
"Reduction. 


‘The influence exert 


coils, although no current i lowing 
Girecdly trough them froma battery 
or dynamo, 

Reduction Gear. A. gear which 
acts to reduce a speed below that of 
motor in full motion without les- 
Sening its motive force. 

‘Relract, To. breale’ the natural 
gure of light in an lato medium. 
‘The rays of light, as they pass from 
a raze into a dense medium, are re: 
iracted, 


wratus 


An ay 
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REE pith cotton, wool, flannel, sik, or 


corded by the'apparatus. 
Regulator Magnet. (See Mag- 
net, 


‘The function of the relay is to open 
and close circuits for the admission 
‘of @ new current to push on the 
sound or vibration to a more dis- 


tant point. ‘The main battery may 
berof any’ desired power 

Relay Connection. A connection 
used in telegraphy, including a local 
battery, with a short circuit, nor- 
mally open, but closed at will by a 
switch and sounder, or other ap- 
plianee. A very weak current will 
‘work the apparatus. 

Relay, Ordinary. A relay that is 
not. polarized. 

Relay, Repeating, In telegraphy, 
a relay’ for repeating the signals 


through a second line, 
Reluctance. | M resistance. 
Repeater. In telography, an in- 


sprurient for repeating the suas 
trough a second line. » Tt is virtual= 
ly a relay which is controlled by the 
sender, and which, in turn, operates 
the rest of ‘the main line. Tt is 
usually located at about the middle 
of the total distance covered. 

Repeating station. A. telegraph 
statin Tocted n° long Tin, and 
‘ceupying a position at the juncture 
of the soétiong into which the line 
ig divided. The currents recoived 
through one section are repeated into 
the other sections by means of a 
repeater. 


Resilience, ‘The power to spring 
back to a former posit lee= 
ig resilient, although its elas- 
cannot be measured acet- 


tic 
ticity 
rately, 

Feetn. A slid inflammable sub- 
stance or gum, and a good non-con- 
ductor in electsical wore It is the 
product obtained by distilling the 
Zip of the pitch-pine. ‘The name is 
Al applied to the product of diseill- 
ing the sap of other trees. Common 
Feain, ‘shellac, lac, Dragon’s-blood, 
and other substances of a similar 
ature are resins. They are all di- 
electrics, and the source of negative 
frictional electricity “when rubbed 


<i quality of an 
electric conductor in virtue of which 
it opposes the passage of an electric 
current, causing the disappearance 
gr modification of ‘electro -motive 
force, and converting electric en 

into heat energy. pais 

Resistance - box. A box filled 
with resistance-coils connected in 
series and provided with a switch, 
that any number ofthe coils may 

cut out. 

Resistance, Carbon. A resistance 
composed of ‘carbon as a substitute 
for & coil of wire. Carbon rods are 
Placed close together havin 
Space between them, with altemate 
ends connected. Piles may be built 
up of carbon plates, whose resistance 
is made to vary by changing the 
Pressure. 

Resistance -coil. A coil of wire 
metal or other substances having 
the power to resist a current 
electricity. ° 
‘A coil of wire used to measure an 
unknown resistance by virtue of its 
‘own Known resistance. (Soe also 
Coil, Resistance.) 

Resistance, Dielectric. (See Di- 

Resistance.) 


electric 

Resistance, Electrolytic. ‘The re- 
sistance of an electrolyte to the pas- 
sage of a current decomposing it. It 
is almost entirely due to electrolysis, 
and is intensified by counter-electro- 
motive force. When a current of 
voltage #0 low as not to decom- 
pose an electrolyte is passed through 
the latter, the resistance appears 


very high and sometimes almost in- 
finite. "If the voltage is increased 
until the electrolyte is decomposed 
the resistance suddenly drops to a 


point lower than the true resistance. 

Resistance, Internal. The resist 
ance of a battery, or generator, in 
fan electric circuit as distinguished 
fromthe resistance of the rest of 
the circuit. 

Resistance, Liquid. A liquid of 
varying specific gravity used to 
create resistance to the passage of 
the electric current. 

Resistance effected by the use of 
liquid through which a current must 
pass to complete a circuit. 

Resistance, Metallic. ‘The resist- 
ance of metals to the electric current. 

‘German -silver resistance as dis- 
tinguished from that of water, car- 
bon, or other substances. 

‘Resistance, Ohmic, True resist- 
ance measured in ohms as distin 

muished from counter electro-motive 

foree. (See alsp Ohmic Resistance.) 

‘Resistance, Spurious. The coun- 
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ter-clectro-motive force. In its effect 
of opposing a current’ and in resist- 
ing its formation it differs from 
true resistance. True resistance di- 
minishes current strength, absorbs 
‘energy, and develops heat. "Spurious 
resistance opposes and diminishes a 
‘current without absorption of energy 
‘or production of heat, 

sistance, Standard. A known 
resistance employed to determine un- 
Known resistances by comparison, 
Resistance, True. ‘The true re- 
sistance measured in ohms as dis 
Linguished "from counter -elctro- 
mative force. 

Resonator, Electric. A. small, 
open electric circuit with ends nearly 
touching. When exposed to elec- 
tric resonance, or to a sympathetic 
electric oscillating discharge, a spark 

‘across the gap. ‘The spark 
{Sdue to inductance in the resonator, 

Retentiveness. That property 

which enables “steel to retain its 


bp oe 

turn, Aline or conductor 
which carries current back to its 
starting-point after it has traversed 
a circuit. The best definition of a 
return is a circuit on which no new 


‘apparatus is installed. 
sturn-circult, (See Circuit, Re- 
turn.) 


Return-circuit, Railway. A. 
grounded "cirtit ued “in” trolley 
Systems for ground returns throu 

1¢ tracks, ‘they being joined by 
links oF flexible wires 50, as to form 
perfect conductors, It is the nega- 
ive side of the system, the po 
tive being in the overhead or-under- 
ground feed-wire or rail, 

Reversibility. ‘The principle by 
which any form of generator for pro- 
ducing a given form of energy may 
be reversed to absorb energy. The 
dynamo of the reversible type driven 
to generate curront may be reversed 
and will develop power if a current 
is run through it. 

Rosa,” An adjustable resit- 
ance. An apparatus for changin 
the resistance, without opening the 
circuit, by throwing a switch-bar 
across contact points. 

Rod Clamp. A clamp used in the 
lamp rod of an are-light to hold the 


carbon, 

Renigen Elfects. | Phenomena 
obtained. by the use of the X or 
Rontgen rays. 

Rontged= say Screen, A. screen 
won ace covered wit Bor 
escent material for the purpose 
receiving and displaying the Ronte 

ae. 
"Rontgen Rays. A peculiar form 
of ight’ radiation discovered by 
Rontgen, ‘and which is. emitted 
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from that portion of a high vacuum 
fube upon which the kathode rays 


Rotary Magnetic Field. (See 
Magnetic Field Rotary.) 
highmbott Co. "(Ser Co, Rub. 


s 

Safety Fuse, A device to prevent 
overheating of any portion of a cir 
uit by excessive current. It gen- 
erally consists of a strip of fusible 
‘metal which, if the current attains 
too great, strength, melts and opens 
the circuit, 

Salt. A chemical compound con- 
taining two atoms or radicals which 
saturate each other. . One is electro~ 


ye: 


saturated when it 
the salts it will take up. 

Searchlight. An apparatus. for 
producing a powerful beam of light 
And. projecting it in any desired di- 
rection. 

Secondary. A. term applied to 
the secondary coil of a transformer 
or induction-coil. 

Secondary Battery. (Ser Bat- 

e ates. The plates of 


Seeondar 
dary Pla 

fa secondary battery or storage-bat- 

tery. When charged, the negative 


te 


plate should be brown or deep rede 
lish in color, and the positive slate- 
colored. 

Self excited. Electrified by its 
own current. 

Self-winding Clock. A clock 
which automatically winds itself by 
electricity. It is operated by x 
Small electro-magnetic motor which 
obtains its current from an outside 
Semaphore, Hectic. A 

‘aphore, Electric. An appara 
tus for exhibiting signals," Used in 
the railway block system. 

Series. Arranged in succession, 
When incandescent lamps are in: 
stalled so that the current oes in 
and out of one lamp, and so on to 
the next and the succeeding ones, 
they. are said to be arranged in 
series, Tt takes high B-M-F and 
current, or amperage, to operate 
such lamps, 

Series batteries are arranged with 
the zine pole of one connected to the 
‘carbon pole of the next. 

Series Arc Cut-out, A device by 
means of which a short circuit. i 
established past a defective lamp, 
thereby securing the undisturbed 
operation of all the other lamps ia 
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Series Distribution. A. distribu- 
tion of electricity in which the re- 
ceptive devices are arranged in suc- 
cessive order upon one conductor, 
extending the entire length of the 
circuit. 


Series’ Incandescent Lamp. An 
incandescent lamp adapted for ser- 
vice in a series circuit, 

‘Series Motor. A motor adapted 
for use in a series circuit; a motor 
whose field-coil winding is in series 
vith the armature.” 

ies, Mult arrangement 
sane sree 
‘are grouped in sets in paral- 
Ree ee 


series 

Series Winding. A method of 

nding @ generstor or motor i 
Which one of the commutator brash 
connections is joined tothe field 
iagnet winding The othr end of 
with the outer circu 
tnd armature brush is coupled with 
the remaining terminal of the outer 
Sree 


lings to 
supply current for heat, light, and 


power, 
Sheilac. A resin gum, gathered 
from certain. Asiatic trees It is 
Soluble in alcohol, and is used ox: 
tensively' in clectrie work as ‘an 
ate Ma Field. (See 
(ting Magnetic 
Magnet Fields Shifting) 
ock, Electric. The effect upon 
the animal system of the discharge 
of an electric current. of high pe- 
tential ‘diflerence, “The voltage’ is 
the main element in a shock. 
‘Shoe As" applied | letie 
railways, the casting employed to 
Bear on’ the third rail to take in 


Positive current and electro-motive rela 
force. 


The cast-iron plate of an electric 
break, which, by magnetism, adheres 
to another iron surface. 

Short Circuit. (See Cireuit, 
Short.) 

Shunt-box. A resistance-box de- 
signed for use as a galvanometer 
shunt. The box contains a series of 
Fesistance-coils which can be plugged 
in or out as required. 

sant - winding. lynamo or 
motor is shunt-wound when the field- 
magnet winding is parallel with the 
winding of the armature. 

Silver-bath. A solution of a salt 
of silver used in the electro-plating 


Siver-plating. Depositing a coat- 
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ing of silver on a metallic surface by 
‘Hig acid of electrosmetalurgy. © 

ver stripping Bat ai 
solution used’ for sttipping silver 
from a. metalic surface before re- 
plating it. 


Simple Circuit. (Ser Circuit, 
Simple. 

Saagle Esnmersions (Soe Taxmers 
sion, Simple, 

Simple Magnet. (See Magnet, 
sinnigy. i ee 


Single-trolley System. A trolley 
system employing only one over- 
head conducting wire, the track and 
ground serving as the return ci 

Single -wound, Wire. Wito in- 
sulated by winding or overlayiny 
with but a single layer of material.” 

Sliding-condenser. (See Condens- 
er, Sliding.) 

‘Snap-switch. A switch so con- 
trived'as to give a quick break, A 
spiral spring is fastened between the 
handle and arm in such a manner 
that when the handle is drawn back 

spring operates and quickly 
draws a knife-bar from the keepey, 
breaking the contact instantly and 
without the formation of an are 

Socket. A receptacle for an in- 
‘candescent lamp or plug. 

Solenoid. A helical coil of wire 
of uniform diameter or cylindrical 
in shape. ‘useful in experi- 
ments with electro-magnetism, 

Solution. A fi of 
dissolved salts; a mixture of liquids 
and fluids. 

_ Sound Waves. Waves produced 
in an elastic medium by ‘sonorous 
vibration, as in wireless tolegraphy, 

Sounder. In telegraphy, the in- 
strument operated on by the key at 
the other end of alline. » Various de- 
vices are employed to increase their 
fesonance—as, for instance, hollow 
boxes. Sounders are generally placed 
‘on local circuits and are actuated by 


ys. 
‘Sounder, Repeating. A telegraph- 
ic instrament. which repeats & mes: 
sage into another circuit. 

‘SP. An abbreviation for single 
pole. 

‘Spark-arrester. A soreen of wire. 
netting fitted around the carbons of 
arc-lamps to prevent the chips or 
hot spares from Ayn 4 

‘Spark-coll. A coil for produc» 
ing a spark from a source Of com: 

"atively low electro-motive force, 

the induction-coil is an example. 

Spark, Electric. The phenome- 
non’ observed when a disruptive 
charge leaves an accumulator or in~ 
duction-coil and passes through an 
air gap. 

‘Spark-gap. The space left be: 
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tween the ends of an electric reso- 
nator across which the spark springs. 

Sparking. The production of 
sparks at thé commutator, between 
the bars and the brushes of dynamos 
and motors, ‘They are minute vol- 
taic ares, and should not be allowed 
to occur, as they cut away the metal 
and score the surface of the com- 
mutator. 

‘Spark-tube. A tube used as a 
aude to determine when the ex- 

waustion of the vacuum chamber, 
or bulb, of an incandescent lamp 
is sufficiently high. 

Specilic. Gravity. ‘The relative 
weight or density of a body as com- 
pared with a standard. Water is 
Usually taken. as a standard. for 
solids and liquids, and air for gases. 

‘Speed- counter An. instrument 
which records the number of revo- 
lutions a shaft makes in a given time. 

Spent Acid. Acid which has be- 
come exhausted. In a battery the 
‘acid becomes spent from combina- 
tion with sine t also loses its de- 
polarizing power. 

‘Spring-contact. A spring con- 
nected to one lead of an electric 
circuit, It is arranged to press 
against another spring or contact 
which it opens or closes by the ine 
troduction of a plug or wedge. 

Spring-Jack, An arrangement of 
spring-arm conductors under which 
plugs with wires attached can be 
Slipped to -make a new connection 


or to cut out certain circuits, 
_ Spurious Resistance. (See Re- 
sistance, Spurious.) 

Standard Candle, (See Candle, 
Standard.) 

Standard Resistance. (Ser Re- 
sistance, Standa 

‘Starting box. , A resistance or 
shunt’ box used for letting current 
pase gradually into motors, instead of 
throwing on the full current at once. 

Static Electricity. Electricity 
generatéd by friction; frictional elec- 
tricity, such as lightning: electricity 
of high electro-metive force and prac: 
tically uncontrollable for commercial 


purposes. 

Static Shock. A term used in 
aletiotherapeatics for describing 
tthe discharge from a small condenser 
or Leydensjar; also the effect pro- 
Guced by the action of the vibrator 
of the induction-coit, 
sustain, Cantal” The bi 

lace in which the electrical appa- 
Fatus is installed for the generation 
of current; the headquarter of tle 
‘Phone lines, 

Steady Current. An electric 
rent whose strength is fixed or in- 
variable. 

‘Stock-ticker. 


‘An instrument em- 


‘The building or phase 
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jloyed to give quotations of stocks 
y telegraphic record. tape 
runs through an electrical machine 


‘which prints on it the figures and 
letters "hat stand for stocks and 
their values." The whole system is 
‘operated from 2 station located in 
‘the Stock-exchange. 

Storage Accumulator. 
cumulator, Storage.) 

Storage-battery. (Soe Battery, 
Storage’ 


of Current. | Ampe 
‘the quantity of current in a circuit. 

‘Stripping. ‘The process of remov- 
ing electro plating, or thin metal 
coatings, Irom an object before it is 
re-electro-plated. 

Stripping Liquid. The liquid in 
fa stripping-bath_ used for removing 
metals from surfaces before replat- 
ing them. 

submarine Cable. A telegraphic 
cable Inid at the bottom of the sea 
or any body of water. 

Submarine Search-light. An 
candescent light which works under 


(See Ace 


tion, A generating or 
conversing plant subsidiary to a 
central station, and placed go as to 
Supply current in a district situated 
at adistance from the main power- 
house. 

Subway, Electric. 


ground passageway utilized for car- 
rying cables and wires. 
Sweating. A by which 


th ends Mf cable are brought to- 
ether and soldered. 
SoW.G. An abbreviation for 
standard ire gauge 
Switch," A device for opening 
and Closing an’ electric Greue 
Hidde ina reat wait of forms, 
ich as pushbutton, telograph-key, 
ienife switch, automatic switeh, lever 
Switeh, theostat, et 
‘Switch bell,” A combined bei! 
and’ switch. The bell is operated 
shen the switch is opened or coved 
Switch blade. The blade of a 
switchs & conducting strip connect- 
ig two contact jams. 
‘Gettch'board. "A board or table 
to whch wires are led and connect= 
Sa with cross “bars or other de- 
Sices by which connections ean ‘be 
re m 
jyachronize. To agree in point 
of times to effect concurrente of 
Si two. allerneting “current 
Tachines, inorder to combine them 
lectricaliy. 
T 


Table-push. A. push-button con- 
nected with 2 call-bell and fixed on 
{2 table for convenience in using. 

Tamadine. A form of cellulose 
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used for making the filaments of in- 
fades lamps, The material 
‘cut into proper shapes, carbonized, 
tapes Cal G 

fangent Galvanometer. (See 
Galtatometen Ranges 

rape, Insulating. Prepared tape 
used in’ covering the bared ends of 
Wires or joints 

Tap-wires. The conductors in 
troliey systems that at stated ine 
tervals, take the eurrent from the 
mains and supply it to the bare feed 
wires, 

‘Telegraph. A. system of clectric 
communication invented by 5. F 
B. Morse, in which the dot-and-dash 
characters "are used. There are 
Various modifications of the system 
“Sfouble (or duplex), multiplex, and 
Guadruplexby means of ‘which a 
Sumber of messages may ‘be. sent 
tout over the same wires atone time. 
Communication from place to place 
is had over wires mounted on poles, 
or, by ‘underground or subotarng 

‘Telegeaphy, Wireless, A system 
of telogeaphy carried on without the 
sid of wires, wang instead the ether 
waves of the atmosphere to coxiduct 
the “vibrations overhead, and. the 
ground, or earth, as a return,” The 
Pesca mit of ke working about 
four thousand miles, 

“Telephone. An instrument and 
apparatus for the transmission of 
atilculate speech by the electric 
current. A'magnet is encased in a 
tiibe and is encifeled at one end by 
‘col of fine, insulated wire, A dine 
pliragm of thin iron is fixed in front 
Ef the coll and close to the end of 
the magnet. "The ends of the coll 
wires are connected with a tine, at 
the other end of which another and 
Similar instrument is installed. ‘The 
Yoice eauses the sending diaphragm 
To vibrate, and these” waves "are 
Hfansmitted to. the other. instru 
ments where they can be heard 
through contra-vibrations of the re- 
ceiving diaphragm, 

Telephone, Long-distance. A 
teleghose of modern’ construction, 
in'which the sounderecording mech 
‘anism is co seneitive as to make the 
Sibratjons of the voice audible at 
Jong distances. It will work satis- 
factorily at one thousand or even 
fifteen hundred. miles, 

‘Terminal. ‘The end of any: open 
elecite caeuit, or of any. eeete 
Spparatus, asthe electrodes of a 
battery. 

Thermostat, Electic, An ap- 
paratus similar in’ some respects 
Toa thermometer, and used for 
closing an electric cirewit when the 
fatter becomes heated. Tt is used 
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in connection with automatic fire- 
alarms to give warning of fire. For 
this the metal coil is ar- 
ranged to close the contact at a 
temperature of 125° F. It usually 
consists of a compound strip of 
‘metal wound in the form of a spiral 
and fastened at one 
end one terminal of a circuit is con- 
nected. The expansion of the coil 
‘causes its loose end to touch a con- 
tact-point and close the circuit. 


Third Rail. A railway motive ning 


system which employs a third rail 
instead of an overhead trolley feed- 
Wise The rail is laid on or ‘under 
the surface of the ground an 

nly insulated, " A shoe from the 
car bears on the rail and takes up 
the current. 

Three-wire Ciecult. A system in- 
vented by Edison for the distribu: 
tion, from two dynamos, of current 
for multiple are or constant poten 
tial service. One wire or lead starts 
from the positive pole of one dyna- 
‘mo, another from the negative pole of 
the’ other dynamo, and between the 
two dynamos the central or neutral 
lead is made fast. 


Now the dynamos may generate 
fa current of 220 volts, and send it, 
ft this strength, through the outer 
wires; but if lamps are connected 
between either of the outer and the 
neutral wires, the current, passin 
through the lamps, will be redu 

to 110 volts, 

Time-ball, Electric, A ball which, 
by means of electricity, ip made 19 
drop from the top of a high pole, 
giving a visual signal for’ twelve 
@elgck or any other hour that may 
bbe designated. 

Traction, Electric. The propul- 
sion of a car or conveyance by means 
of electricity. : 

Transformer. In alternating-cur- 
rent systems, the induction-coil by 
means of which the primary current, 
with high initial electro-motive force, 
{s changed into @ secondary current 
with low initial electro-motive force. 

Transmission. The conveyance of 
electric. energy and currents. from 
fone point to another by the proper 
means of conductiou. 

iEgsasmitter, An instrument 
which originates the signals whi 
Be sent Suough tne or crea 

forse key in telegraphy an: 
the Blake transmitter in telephony 
are examples. 


id, To this 1 


1293 


‘Tri-phase. Three-phase. 
Trolley. A contact - wheel of 
bronze Which rolls under the sup- 
ply-wire in an overhead traction 
System and takes off the current 
necessary to run the car motors. 
Trolley-wheel. ‘The same as Trol- 


ley. 

‘Trolley-wire, The overhead 
wire in a traction system which feeds 
the current through a trolley-wheel 
‘and pole to the motors of a ear run- 


ing underneath. 

rue Ohm. (See Ohm, True.) 
True Resistance. (See Resist- 
ance, True.) 


‘Twowire Circuit. ‘The single sys- 
tem universally used for light and 
power transmission of current, 


u 


Undulating Current. (See Cur- 
rent, Undulating.) 


Uniform Magnetic Field. (See 
Magnetic Field, Uniform.) 
inipolar. Having but one pole. 


Unit. “The single standard of 
force, light, heat, magnetism, attrac- 
tion, ‘repulsion, resistance, etc. 


v 
Vacuum. A space empty of voi 
of all matter; a’ space from which 


all gases haye been exhausted. 
jYacwum Tubes, Tubes of glass 
C which electric discharges are 
passed after the: gases have’ been 
Bestialy removed, for example, the 

ray tu ‘ontgen and’ the 
Crooke tubes. 

Vibrator, Electromagnetic. The 
make-and-break mechanism tsed on 
induction-coils, or other similar ap- 
paratus, in which, through alternate 
attractions, an arm or spring is kept 
in motion 

Vitrol, Blue 
copper sulphate. 
edt, Green. Ac 
ferrous sulphate. (Copperas.) 

Viteiol, White. A trade name for 
tine sulphate. (Salts of zinc.) 


Volt. The practical unit of elec- 
tro-motive force; the volume and 
asure of an electric current 
tage. Electric-motive force 
‘expressed in volts—as, a voltage of 


109 volts. 

A ived_ from 
the name of the Italian scientist 
Volta, and used in many ways as 


applied to electrical current and de- 


A trade name for 
(Bluestone.) 
A trade nae for 
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‘measuring the voltage of a current. 

‘Vulcanite. Vulcanized rubber. 
Valuable for its insulating properties 
and inductive capability. 


Ww 


Watt. ‘The practical unit of elec 
trical activity; ‘the rate of work.or 
rate of energy. It is a unit of en- 
sey or of work represented by, 8 
‘current of one ampere urged on by 
one volt of electro-motive force, 

‘The volt-amy 

‘The standard of electrical energy 
corresponding to horse-power in mé= 
chanics. 


‘Watt-hour. A unit of electric 
energy or work; one watt exerted 
‘or expended through one hour. 

Waves, Electro-magnetic, Ether 
waves caused. by. electro 


sturbances affecting the luminifer- 
ous ether, 
‘Welding, Electric, Welding by 


the use of ‘the electric current. 

‘Wimshurst Electric Machine. An 
influence machine for producing 
high potential or electricity, 
‘Thin disks of glass are mounted 
insulated bearings and revolved by 
Power. Brushes collect the friction 
al electricity, which is, discharged 
into a Leyden-jar or other form of 
accumulator. It is of no practical 
‘use excepting in clectro-therapeutics, 

Wire, Flexible. A cord of fin 
wire strands laid together and in- 
sulated so that it may be easily 
bent oF wrapped: 

Installing wires so as to 

form a circuit for the conveyance of 
‘current for light, heat, and power, 
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X-rays. A curious phenomenon 
sear th cuteecteeare 
ag bepeey 
© tare through various jue 
ae ee eee 
ee ee 
ice eve re 
ie od cde 
disturbing their surroundings. 

X-ray Lamp. A high vacuum 
am Rhy gas ae ates 
covered with crystals of calcium or 
Senn 
‘which, when exposed to the X-rays, 
give out a luminous light. 


Y 


Yoke. 
connects 
of a core 
wound, It 
farthest from 


hich 
located 


Apiece of soft iron which. 
the ends of two portions 
‘on which wire coils aro 
is I at ids 

‘the poles. 


the en 


THE SURVIVOR Vol. 3 1294 AMATEUR ELECTRICIAN 


‘The soft-iron bar placed across  Zinc-battery. A battery which ‘ents. 
the ends of a horseshoe magnet” decomposes zine in an electrolyte, Zine-plating. The employment 
retain its ‘magnetism. thereby producing a current. of zine in electro-plaving. 
ys Zine its. Negative cur- 


ELECTRICITY BOOK FOR BOYS 


sreceLEannouss bee ents, ‘edge and a cutter score the glass across the corners, as in- 
a field of applied electricity is such a wide one as ‘icated by the dotted lines in Fig. 4; then tap the glass at 
to preclude any exhaustive handling of the subject in the underside along the line and break off the comers. 
‘a book of this size. The aim has been to acquaint the After the comers have been removed tap the glass again, 
young student with the basic principles of the science, and 
it is his part to develop these principles along the lines in- 
dicated in the preceding pages. But there are some prac- 
tical applications that may be properly grouped under the 
heading of this chapter. They may serve as a stimulus to 
the inventive faculties of the youthful experimenter, and 
since the pieces of apparatus now to be described are use 
ful in themselves, the time spent in their construction will 
not be wasted. 


A Rotary Giass-cutter 


When making a circle of glass it is generally best to let 
fa glazier cut the disk, otherwise many panes are likely to Tiel 
get broken before the young workman succeeds in getzing 
fut a perfect one. But with a rotary glass-cutter the task 
{is a comparatively simple one, and the tool is really an Tice. 
indispensable piece of apparatus in every electrician’s kit, 9: 

(Gee Figs. 1 and 2.) 

“The wooden form is turned from pine or white-wood, ant 
is three inches in diameter at the large end, or bottom, one 
inch in diameter at the top, and two inches high. Tt is 
‘covered with felt held on with glue. Directly in the mid- 
dle of the top a small hole is bored one-eighth of an inch 
in diameter, and in this aperture an av or marker is placed, 
handle up, as shown in Fig. 2. Notice that the avi is not 
‘made fast to the form, but is removable at pleasure. A 
‘hard brass strip twelve inches long, five-eighths of an inch 
‘wide, and one-eighth of an inch thick is cut at the end to . 
receive a stecl-wheel glass-cutter, as shown at the foot of 
Tig. 1 rate ee Tic: 

‘A nutnber of one-eighth-inch holes are bored along the cussecurrme arruunces 
strip, and half an inch apart, measuring from centre to fotiowi a ane 
teatte To cut a disk of glam the form is placed at the coattaot, caine, © une cite; then break away. the re 
centre of the pane, the latter being imposed on a smooth a edge. 
table-top over-a piece of cloth. The strip, or arm, is laid te 
(on the form, and over a small washer, so that one of the To eee Clan ile 
Thole lines with that in the form. The aw is passed down To smooth the rough edge of glass there are several 
through the strip and into the block, and the cutter is ar- methods. The simplest way isto hold the disk or straight- 
ranged in the slot at the end of the arm. Press down light- edge against a fine grindstone and use plenty of water. 
{yon the bande ofthe av, to keep the frm from dipping: The glass must be held edgewise, at show in Pig, fad 
then the cutter is drawn around the glass, deseribing the not flatwise, as shown in Fig. 6. To properly grind a disk 
cirele, and cutting the surface of the glass, as shown by the two workmen are necessary, one to turn the stone, and 
solid line in Fig. 4. ‘The disk must not be removed from the other to hold the disk by spreading the hands and 
‘the pane until the margin is broken away. Withastraight- grasping it at the middle on both sides (see Fig. 5). In 
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this manner the glass may be held securely, and slowly 
‘tured, so that an even surface will be ground. When the 
fiat edge is smoothed, tilt the glass first to one side and 
then the other, and grind off the sharp edges. 

‘Another method is to lay the glass on a table, upon a 
piece of felt or cloth, and allow the edge to project over 
the table for two or three inches. Hold the glass down 
with one hand to prevent its slipping; then, with a piece 
of corundum, oF a rough whetstone and glycerine, work 
down the edge until it is smooth, turning the glass con- 
tinually so that the edge you are working on hangs over 
the table, This process of grinding is somewhat tedious, 
Dut perseverance and patience will win out. 


To Cut Holes in Glass 


Holes may be cut in glass in several ways by an expert, 
‘but the boy who is a novice in this line should stick to 
slow and sure methods and take no chances. Fortunately, 
flass is little used in voltaic electricity, but it is indispen- 
sable in the construction of the frictional machines, Leyden- 
jars, and condensers, where glass is used as the dielectric, 
also for the covering-plates to instruments. 

‘The simplest method is that of rotating a copper tube 
forward and backward over the glass, using fine emery 
ddust for the cutting medium and oil of turpentine as a 
ubricant. The copper tube must be held in a rack, so 
that its location will not shift during the rotating or cut- 
‘ting motion. ‘The rack in which the tube is held may be 
of any size, but to take a disk or square of glass, twenty 
inches across, the frame should be twenty-two inches long, 
ten inches wide, and twelve inches high, as shown in Fig. 3- 

‘The side-plates are eleven inches high and ten inches 
wide, the top is twenty-two inches long and ten inches 
‘wide, while the under ledge is twenty and a quarter inches 
ong by ten inches wide. This frame is put together with 
‘glue and screws. Across the back, from the comery down 
to the middle of the under ledge, battens or braces are 
made fast to prevent the frame from racking. A hole is 
made through the middle of the top and under ledge for 
the copper tube to pass through. If different-sized tubes 
are to be used, blocks to fit the top and under board are 
to be cut and bored, so that they may be held in place 
with screws when in use. To cut a hole in glass, place the 
disk or pane on a felt or cloth-covered table, and over it 
arrange the frame, so that the tube will rest on the spot to 
be drilled. Drop the copper tube down through the hole, 
Saving fat spread the bottom of the tube slightly, so thal 
it will not split the glass. Now put some emery inside the 
‘tube so that it will fall on the glass; then place a wooden 
plug in the top of the tube and arrange an awl, or hand- 
plate, so that the tube may be pressed down. Take one 
turn about the tube with a linen line, or gut-thong, and 
‘make the ends fast to a bow, so that it will draw the string 
taut but not too tight. Lubricate the foot of the tube 
with oil of turpentine, and draw the bow back and forth. 
At first the motion will cause the copper to scratch the 


1295 


AMATEUR ELECTRICIAN 


glass, and then cut it, until finally a perfectly drilled hole is 
formed. During the operation both glass and frame must 
be held securely, and the bow drawn evenly and without 
any jerking motion, Holes of diferent sizes may be cut 
‘with tubes of various diameters. Small holes may be cut 
with a highly tempered steel-drill and glycerine, the drill 
being held in  band-drilting tool or in a brace. 


Anti-hum Device for Metallic Lines 


In overhead wires, where galvanized or hard copper wire 
is used, the hum due to the tension of the wires, and the 
wind blowing through them, causes a musical vibration 
which becomes most annoying at times. This can be over- 
come by & simple device known as an “anti-hum.” It con- 
sists of @ knob made of wood or rubber, through which a 
hole is bored, and around which a groove is cut. One end 
of the wire is passed through the hole and a loop formed, 
the loose end being wrapped about the incoming wire. 
‘The other end of the line is passed around the knob in the 
‘groove, and the end twisted about the line-wire. The knob 
fs then an insulator and a tound-deadener at the same time, 
To complete the metallic circuit a loop of wire is passed 
under the knob, the ends of which are made fast to the 
line-wires, as shown at Fig. 7. 


A Reekcar for Wire 


It is not always convenient nor possible to carry about 
a heavy roll of wire when hanging a line, especially if it is 
No, 12 galvanized wire, of which there are from fifty to a 
hhundred pounds in one roll. 


it is paid out, and not slipped off from the coil, since it is 
liable to kink; therefore, some portable means of transport 
ing it should be provided. Line-wires ‘over long distances 
are paid out from a reel-truck drawn by horses. For the 
use of the amateur electrician the reel-car shown in Fig. 8 
should meet all requirements. 

‘The reel is made from two six-inch boards, a barrel- 
hhead or a round platform of boards, four trank-rollers, and 
a bolt. From a six-inch board cut two picoes five feet 
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long. Bighteen inches from either end cut one edge away 
0 as to form handles, as shown at C CC C in Fig. 8, round~ 
ing the upper and under edges to take off the sharp cor- 
ners. Cut four eross-pieces sixteen inches long; and from 
‘two-by-four-inch spruce joist cut four legs twelve inches 
Jong, and plane the four sides. 

Nail two of the eross-pieces to the legs; then nail on the 
side-boards and so form the frame of the reel. Bore a half- 
inch hole through a piece of joist; then nail it between the 
remaining two cross-boards, taking care to get it in the 
centre, as shown at A. Arrange these pieces at the mid- 
dle of the frame, making them fast with nails driven through 
the side-boards and into the ends of these cross-picces. 
Drive some pieces of matched boards together, and with 
fa string, a nail, and a pencil describe a circle twenty inches 
in diameter. With a compass-saw cut the boards on the 
line, and join them with four battens made fast at the under- 
side with nails. Do not make the battens so that they will 
extend out to the edge of the circle, but keep them in an 
inch or two, $0 that the under edge of the turn-table will 
rest on four trunk-rollers screwed fast to the top edges of 
the side-boards and end cross-pieces, as shown at B. A 
half-inch bolt is passed down through a hole made at the 
middle of the table, and through the block: Between the 
block and the underside of the table several large iron 
‘washers should be placed on the bolt, so that they will keep 
the table slightly above the rollers, the main weight of the 
table and its load of wire being held by the middle cross- 
brace. The object of the trunk-rollers is to relieve the 
side strain on the bolt, and also to prevent friction between 
the edge of the table and thé frame, in case the tension on 
the wire pulls it to one side. Bore six holes in the table, 
on a circle of twelve inches, and drive hard-wood pegs in 
them, as shown in Fig. 8 When a roll of wire is lying on 
the table two boys can easily lift and carry the car, and as 
they do so the wire will pay out. Give all the wood-work 
4 coat of dark-green paint, and oil the trunk-rollers and 
the wood where the bolt passes through. A pair of mits 
should be placed on the lower end of the bolt and a washer 
under its head. ‘These lock-nuts must be screwed on with 
two monkey-wrenches, forced in opposite directions, so that 
‘one nut will be driven tightly against the other. This is to 
prevent the turning of the table from unscrewing the nuts. 


Insulators 


For telegraph and telephone lines, where pole, tree, or 
building attachments are necessary, insulators must be used 
‘to cary the wires without loss of current. ‘The regular 
lass, porcelain, or hard rubber insulators, made for pole 
‘and bracket use, are of course the best. They can be pur- 
chased at any supply-house for a few cents each, but there 
are other devices which will answer equally well and which 
will cost litle or nothing. 

Obtain some bottles of stout glass, the green or dark 
glass being the toughest; then carefully break the bottle 
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part away. In doing this hold the bottle by the neck, 
with a piece of old cloth wrapped about it, to prevent the 
glass chips from flying. Save all of the neck and part of 
the shoulder, as shown in Fig. 9, so that the wire and its 
anchoring loop will not slip off and fall down on the peg 
or eross-tree. 

Hard-wood pegs cut from sticks one inch and a half 
square should be whittled down so that they will fit in the 
neck and come up to the top. The pegs should be long 
enough at the bottom to permit of their being fastened to 
the supporting poles, trees, or building. In Fig. 1o three 
ways of attaching insulators are shown. At A the peg is 
nailed to the top of a pole, or a hole is bored. in the pole 
and the peg driven down in it, At B two sticks with peg 
‘ends are nailed to a pole in the form of a V, and across 
the sticks a cross-brace is made fast to prevent the sticks 
from spreading or dropping down. This cross-brace is 
‘made fast to both the sticks and the pole so as to form 
fa rigid triangle. At C the usual form of cross-tree, or T 
brace, is shown. The pegs may be nailed to the face of the 
cross-plate, or holes may be bored in the top and the pegs 
riven down into them. If the cross-piece is more than 
‘wo feet long, bracket-iron should be screwed fast to the 
pole and brace at both sides, as shown at C. Where a cross- 
plate is made fast to a pole, a lap should be cut out so that 
the plate can lie against a flat surface rather than on a 
round one (see D in Fig. 10). 

‘The shoulder of the bottle-necks must not rest on a cross- 
piece, or touch anything that would lead to the ground or 
to other wires. The shoulder acts as a collar, and so sheds 
water that in wet weather the current cannot be grounded 
through the rain, The underside of the collar should al- 
ways be dry, and also that part of the peg protected by the 
collar, thereby insuring against the loss of current. The 
relative position of insulator and peg is shown at Fig. 9, 
and if the pegs are cut carefully the bottle-necks should 
fit them accurately. 


Joints and Splices 

It is essential in electrical work to have joints, splices, 

unions, and contacts made perfectly tight, so that the cur- 
rent will flow through them uninterruptedly. A poor contact 
‘or weak joint may throw a whole system out of order. 
For this reason all joints should be soldered wherever prac- 
ticable. In line work, however, this is impossible, except 
where trolley-wires are joined, and these are byazed in the 
‘open air by an apparatus especially designed for the pur- 
pose. In telegraph and telephone lines perfect contact is 
absolutely necessary, and where attachments are made to 
insulators the main-line should never be tumed around 
the insulator. The wire is brought up against the insu- 
lator, and with a U wire the main-line is tightly bound to 
it, as shown at Fig. 11. If it is necessary to bind the main- 
line more securely to the insulator, one or two turns may 
bbe taken around the insulator with the U or anchoring wire; 
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‘then with a pair of plyers a tight wrap is made, 

‘When joining two ends of wire together, never make 
loops as shown in Fig. 12 A. This construction gives poor 
contact, for the wire loops will wear and finally break 
‘apart, Moreover, the rust that forms between the loops 
will often cause an open circuit and one difficult to locate. 
Care must be taken to make all splices secure and with per- 
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fect contact of wires, and the only manner in which this can 
be done is to pass the ends of wires together for three or 
four inches, as shown in Fig. 12 B. 

Grasp one wire with a pair of plyers, and with the fingers wire 
start the coil or twist, then with another pair of plyers 
finish the wrapping evenly and snugly. Treat the other 
tend in a similar manner, and as a result you will have the 
splice pictured in-Pig. 12 B, the many wraps insuring per- 
fect contact. This same method is to be employed for in- 
side wires, and after the wrap is made heat the joint and 
touch it with soldering solution. ‘The solder will run in 
‘between the coils and permanently unite the joint. The 
bare wires should then be covered with adhesive tape. 

‘Avoid sharp tums and angles in lines, and where it isnot 
possible to arrange them otherwise it would be well to put 
in a curved loop, as shown at Fig. 13. Arrepresents a pole, 
BB the line, and C the quarter-circular loop let in to avoid 
‘the sharp turn about the insulator. ‘The current will pass 
around the angle as well as through the loop, but a gal- 
vanometer test would show that the greater current passed 
through the loop and avoided the sharp turn. 


“Grounds” 

In the chapter on wireless telegraphy several good 
“grounds” were described, any one of which would be ad- 
mirably adapted to telegraph or telephone circuits. In 
Figs. 14, 25, and 16 are illustrated three other “ grounds” 
that can easily be made from inexpensive material. The 
first one, Fig, 14, is an ordinary tin pan with the wire 
soldered to the middle of the bottom. The wire must be 
soldered to be of use, as the pan would soon rust around a 
simple hole and make the “ground” a high-resistance one. 
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Tic.i4. Figs. Tce lb. 


If the pan is buried deep enough in the earth, and bottom 
up, it will last for several years, or 50 long as the air docs 
not get at it to induce corrosion. 
_Deeerdened “gual” & it from a piece of sheet 
1, copper, of brass, and is about twelve inches in diam- 
cter, The wire is soldered to the middle of it, and it is 
buried four feet deep, lying flat at the bottom of the hole. 
‘In Fig. 16 a pail or large tin can is shown with the wire 
passing down through the interior and finally reaching the 
bottom, where it is soldered fast. The can is filed with 
small chunks of carbon, or charcoal, and some holes are 
punched around the outer edge and bottom to let the water 
out, The can is then buried three or four fect in the 
ground, Use nothing but copper wire for “ grounds," 
it should be heavy—nothing. smaller than No. 14. The 
wire should be well insulated down to and below the sur- 
face for a foot or two, so that perfect action will take place 
and a complete “ ground” secured, 


‘The Edison Roach-killer 


When Edison was a boy he invented the frst clectroct- 
tion apparatus on record. At a certain station on the 
Grand Trunk Railroad, where Edison was employed as a 
telegraph operator; the roaches were so thick that at night 
they would crawl up the partition between the windows 
and reach the ceiling, where they would go to sleep, During 
the day they were apt to become dizzy, lose their footing, 
and drop down on the heads of the operators. This did not 
suit young Edison, so he devised a scheme for their de- 
struction, While watching a pice of telegraph apparatus 
fone day, he saw a roach try to step from a bar charged 
with positive electricity to one through which a negative 
current flowed. The insect's feet were moist and so made 
connection between the two bars. As a consequence a 
short-circuit of high tension passed through its body and it 
dropped dead. This put an idea into Edison's head, and 
the electrocution apparatus was soon in working order. 
‘The “killer” was the most simple devioe one could imagine, 
‘and was composed of two long, narrow strips of heavy tine 
foil pasted side by side on a smooth board, with a space of 
one-eighth of an inch betwoen them, as.shown at Fig, 17. 
To one strip a positive wire was connected, while to the 
other a negative or ground was made fast." High-tension 
‘current, or that from an induction-coll, was conhected with 
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‘the wires, and the resulting voltage was strong enough to 
sive one a severe shock if the fingers of one hand were placed 
‘on one plate and those of the other hand on the other plate. 

‘This device was arranged across the window-casing in 
the path the roaches were accustomed to travel on their 
nightly trips up the side wall. Tt was not long after dark 
before roach number one sauntered up the wall, crossed the 
under strip, and, stepped over on the upper one. But he 
went no farther, and he, with many of his friends and rela- 
tions, were gathered up in a dust-pan the next morning and 
‘thrown into the stove. 

In electricity, as in many other things, simplicity is the 
key-note of success; and from this little device to employ 
the alternating current for ridding @ house of an insect 
nuisance sprang the grim apparatus known as the “death 
chair,” used in the execution of first-degree criminals in the 
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State of New York. Many people think the mechanism for 
electrocution is a complicated one, but it is quite as simple 
1 the Edison roach-killer. One pole is placed at the head 
of the criminal and the other at the feet, the latter being 
bound fast so that perfect contact can be had. ‘Then an al- 
temnating current of fifteen hundred to two thousand volts 
is run through the body, and death is instantaneous and 
void of pain. 


‘An Electric Mouse-killer 


‘A modification of the simple roach-killer was recently 
used by the author in his laboratory to get rid of some 
troublesome mice. A piece of board was cut twelve inches 
square, the edges being bevelled so that it would be an easy 
matter for the mice to climb up on it, An inch-wide cir- 
cle of sheet brass was prepared measuring eleven inches 
outside diameter and nine inches inside. Another circle 
was cut measuring eight inches and a half outside and six 
inches inside diameter. Both circles were attached to the 
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board with copper tacks and polished as bright as possible, 
‘the finished board appearing as shown in Fig. 18, 

Wires were soldered to each strip, and these in tum were 
connected to a high-tension current of several thousand 
volts. Crumbs and small pieces of meat were plaoéd on the 
board inside the circles, and the trap was set in a convenient 
place on the floor of the laboratory. 

‘The next morning several mice lay dead on the floor, but 
‘at some distance from the board, and this seemed a little 
mysterious. The following night the author worked late 
in the laboratory. After finishing what he had on hand, 
he turned down the lights and sat down and watched the 
trap. Presently Mr. Mouse appeared from somewhere, 
He sniffed the air, then approached closer to the board, 
sniffed again, and, evidently concluding that he was on the 
right tral, he climbed up the side of the board and stood 
fon the outer strip. He placed one fore-foot on the inner 
strip, and, bang! up he went in the air, and landed on the 
floor a foot or more away. His jump into space was due to 
the electric action on his muscles, for the current literally 
tore his nervous system into shreds. 

Mr, Mouse lost a great many friends and relatives that 
season in the same manner, and the apparatus is confident- 
ly recommended as a certain and humane agent for the de- 
struction of all small vermin, 


FORMULAE 


IN the construction of electrical apparatus there are 

‘many things, such as paint, cement, non-conducting, com 
pounds, and acid-proof substances, that are necessary in 
assembling the parts which make up complete working 
outfits, Accurate formule and directions for these 
will save the amateur trouble and expense, since they in- 
dicate the materials which have been put to the test of time 
and wear by others who have had abundant experience 
along these lines. 

‘The amateur will not need a large number of compounds, 
but such as are necessary should be of the best. Those 
which are described in this chapter can be relied upon to 
‘give working results. 


‘Acid-proof Cements 


One of the best acid-proof cements is made by adding 
shellae, dissolved in grain alcohol, to red-lead until it is at 
the right consistency. It can be used in liquid form or 
in a putty-like paste. The consistency is governed by the 
amount of shellac added to the red-lead., The lead should 
‘be pulverized and free from lumps. This cement can be 
‘mixed in a small tin cup or on a piece of glass, with a knife 
having a thin blade. 

It should be used as soon as it is mixed, since it “sets” 
as quickly as shellac, and then dries from the outside to- 
wards the middle. In a week or two it will become dry 
and hand like stone. 

Another cement, which will also dry as hard as a stone 
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‘and will hold soapstone slabs together as if they were of 
‘one solid piece, is made of litharge (yellow lead) and glyc- 
rine, The glycerine is added to the pulverized litharge 
to make a paste, or it can be mixed and kneaded like thin 
putty, Tt should be used very soon after mixing, a it sets 
rapidly, 

Hard Cement 


A medium hard cement is made from plaster of Paris, 
six parts; silex, or fine sand, two parts; dextrine, two parts 
(by measure), | Mix with water until soft; thea work with 
a trowel or knife, 


Soft Cement 


‘A good soft cement is made of plaster of Paris, five parts; 
puilverized asbestos, five parts (by weight). Add water 
‘enough to make a soft paste, and use with a trowel or knife. 
‘This is a heat-proof compound and is commonly known as 
asbestos cement. 

Very Hard Cement 


One of the hardest cements that can be made is com- 
posed of hydraulic cement (Portland or Edison), five parts; 
silex, or white sand, five parts (by measure). Mix with 
water and use like plaster with a trowel or spatula. 

‘Care must be taken when the parts are combined to see 
that the cement is free from lumps. These must be broken 
before the silex, or sand, and water are added. Then the 
two parts should be mixed together at first and moistened 
‘afterwards. The proper way is to place some water at the 
bottom of a pan; then add the dry mixture by the hand- 
fuls, sprinkling it around so that the water can enter into 
it without forming lumps. Keep adding and mixing until 
the mass is at the right consistency to work, 

All these cements are acid-proof. 


Clark's Compound 

For exterior insulation, where the parts are exposed to 
the weather, a superior compound is made up of mineral 
pitch, ten parts; silica, six parts; tar, one part (all parts by 
weight). This is called Clark's compound, after the man 
‘who invented it and used it successfully 

It is heated, thoroughly mixed, and used with a brush 
or spatula, 

Battery Floid 


‘A depolarizing solution for use in zinc-carbon batteries 
like the Grenet is composed as follows: 

Dissolve one pound of bichromate potash or soda in ten 
pounds of water (by weight). When it is thoroughly dis- 
folved add two and one-half pounds of sulphuric acid, 
slowly pouring it into the bichromate solution and stirring 
it with a glass rod. ‘The addition of the acid will heat the 
solution, Do not use it until it has entirely cooled. 


Glass Rubbing 
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‘To rub the edges of glass, such as the disks for Wimshurst 
‘machines, obtain a piece of hard sandstone, such as is used 
for sharpening knives or scythes. The glass is placed on a 
‘table s0 that the edge extends beyond. Oil of turpentine 
is rubbed or dropped on the surface‘of the stone, and the 
‘edge of the glass is moistened with a rag soaked in the tur- 
pentine. Hold the glass down securely with one hand, and 
‘with the other grasp the stone and give it a forward and, 
‘backward motion, grinding the glass along its edge and not, 
‘crosswise. With care and patience a rough edge can soon 
bbe brought to a smooth one, and a soft, rounded comer sub- 
stituted for the hand, angular, cutting edge that makes the 
‘glass a difficult thing to handle. Use plenty of lubricant in 
the form of oil of turpentine to make the work easy. 


Acetic Glue 


One of the best glues for glass and wood or glass and 
fibre is made by placing some high-grade glue (either flake 
or granulated) in a cup or tin and covering it with cold 
water. Allow it to stand several hours until the glue ab- 
sorbs all the water it will and becomes soft; then pour the 
water off, and add glacial acetic acid to cover the glue, ‘The 
proportion should be eighteen parts of glue to two of acid. 
Heat the mas unl itis peduced to ligud, stirring it until 
it is thoroughly mixed. When ready for tse it should be 
poured into a bottle and well corked to keep the air away 
from it. 
Tasolators 


Apart from glass and porcelain, insulators ean be made 
from non-conducting compounds, the best of which is 
molded mica. Ground mica or mica dust is mixed with 
thick shellac until it is in a putty-like state, Tt may then 
be forced into oiled molds of any desired shape. Hydraulic 
pressure is employed for almost every form of molded 
‘mica that is made for commercial purposes; but as a boy 
cannot employ that means to get the best results, he must 
use all the pressure that his hands and a flat board will 
ive. 

‘Another compound is made from pulverized asbestos 
and shellac, with a small portion of ground or pulverized 
mica added, in the porportion of asbestos, six parts; mica, 
four parts. Shellac is added to make a pasty mass, which 
is kneaded into a thick putty and forced into oiled molds 
‘until it sets. It is'then removed and allowed to dry in the 
‘open air, and the mold used for more insulators. 


Non-conductors 


‘When working in different materials that seem adapta 
to electrical apparatus, it is necessary to know whether they 
can be used safely or not. Often a material seems to be 
just the thing, but if it should be a partial conductor, when 
‘2 non-conductor is desired, it would be hazardous to use 


it, A list of non-conductors is therefore valuable to the 
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‘amateur. Some of the principal non-conductors, among 
the many, are as follows: glass, porcelain, slate, marble, 
hard stone, soapstone, concrete (dry), hard rubber, soft rub- 
ber, composition fibre, mica, asbestos, pitch, tar, shellac, 
cotton, sill; eotton, silk and woollen fabrics, transite (dry), 
‘lectrobestus (dry), duranoid; celluloid, dry wood (well sea 
soned), paper, pith, leather, and oi. 

While this account of formulze and material might be ex- 
tended, this is not necessary inasmuch as the formule and 
practical directions which have been given will answer all 
‘usual practical requirements. 


Insulating Varnish 


‘There are several good insulating varnishes that can be 
used in electrical work, the most valuable being shellac dis- 
solved in alcohol and applied with a brush. To make good 
shellac, purchase the orange-colored flake shellac by the 
pound from a paint-store, place some of it in a wide-necked 
bottle, and cover it with alcohol; then cork the bottle and 
let it stand for a few hours. Shake the bottle occasionally 
until the shellac is thoroughly dissolved. It can be thinned 
by adding alcohol. Alway’s keep the bottle corked, taking 
out only what is necessary from time to time. 

Another varnish can be made by dissolving red sealing- 
‘wax in alcohol and adding a small portion of shellac. This 
‘can be applied with a soft brush, and is a good varnish. 
When colors are to be applied to distinguish the poles, red 
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is used for the positive current-poles and blue or black for 
the negative, if they are colored at all. 

‘A very good black varnish is made by adding lampblack 
to shellac; another consists of thick asphaltum or asphal- 
tum varnish. This is waterproof, and dries hard, yet with 
an elastic finish. 

Battery Wax 


For the upper edges of glass cells, such as the Leclanché 
‘or other open-circuit batteries, there is nothing superior to 
‘hot paraffine brushed about the upper edge to prevent the 
sal-ammoniac or other fluids from creeping up over the top. 
‘The paraffige can be colored with red-lead, green dust, or 
powders of various colors if desired, but generally the paraf- 
fine is used without color, so that it has a frosted-glass ap- 
‘pearance when it is cool and dry. 

‘A black wax for use in stopping the tops of dry cells 
fand conting the tops of carbons is composed of parafe 
fine, eight parts; piteh, one part; lampblack, one part. 
Heat the mixture and stir it until thoroughly mixed; 
then apply with a brush, or dip the parts into the warm 
fui. 


‘Another good black wax is composed of tar and pitch in 
equal parts. They are made into a pasty mass with tur- 
pentine heated over a stove, but not over an open flame, 
because the ingredients are inflammable, ‘The compound 
‘should be like very thick molasses, and can be worked with 
‘an old table-knife, 
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‘ford no accurate indications. The moat 
Inygrometer, theoretically, that of J. F, 
ss 1 mint ot al conned 
fn bent tube, ws repreented in re, 
‘clonng n thermometer, tgetbor with sme eer 
ind vapour of ether, tae 
Sirnaelng been expelled, 


— 


the ether 


"by malare and become conted wit 
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Jl mat are aat eke 
eel See he 
ere 
eens 
ii tere ee 
Bf i Op Creeper 
Se eae tie irae be 
peep erg es 
Ratan roars 
Serge eee oe 
is ak remcoeeras 
paneie, plein cian 
pg (apd pceeat om pirate 


‘ates} the elasticity of vapour st the tempern- 
{ine ofthe dewspoint "Re erie delete of ti 


instrament are, fret ie rapity of operation, 99 
iiat'ee tine te allowed fet Ue gla the had 
fo the name temperate and 


cfm 
al chmervations tll 147, when i waa 
th ore convent ataent, 


Para on the a 
erence between 


fs : 
iain ate aeage 


the ait ie driety and zoo when 


- at the de 
‘Dr Apjoh s 


the first formule to be ed when the wet thermo: 
‘he mecond when ie ts below 

(32") In these formal Fis 
pote at the dew-point, which 


ee dean fo aren empertin 
ibe ate foreach torperatare of evaporation 
{er euling of wet bulb) athe aforenoe between 
{S0"diy Sh vo Wall Ab hit of he 
‘arometer From tite che quaatty of manta in 
‘abe fot of air, de ean fond wn belo. To 


‘lispense with than oubloname caletationa. th 
yprometric Tables of Mr Glaiaher may be woe, 


eieSpin ‘wry dry stacen of the anmeehero, wah 
1 oteaionaly ocean en Nevin and Yery dey 
‘Siamaten, when Dr Apjohns formula mst be tao, 

Hygroscope is nue sometimes given to an 
ioatientforalicating the presence $f molars 
{nthe atmosphere, withowt nvenvering it oun 
Hygroscopic sulsiancen ar those which imbibe 


pecker oa CIO, i the aid 
comer Reaching pteder Tb tan aly be 
‘Shained as a dilute solution, ax in the conean: 
erect hate fiver fete Ssponton te 
{Spar Hein agen, ny nn 
rope he ct of th ae 
hee 


Tit Tlie, vale 

Sreeneeette ed 

ihe tee Pete Pe thls 
Ste Poon Thee ep 


pare, has le’ oxygen, tha 
"TEE" mors han elphurout ad, 


i 

pharie, 0 
are salts formed re 

Phosphates, are salts ‘by hypophonp 


Hypodermle Injection, This method, fet 
intesaced Ty the Tate Dr Alexander Wosd of 
Einbargu, i an extroely valuable one in crtan 

featiey tlie ie conaiata 
2PDottiow ofthe sbetance to be 
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fancous tam takes place spent, and is not inter 
{erode by vomilng of oes Condons af te 
somach wit 


ied 
lk 


edo, Indian dae ment 
the basi lio of the best 
tothe Teh bom ted In 


igre sl 

aeons! 

fe 

i 

rine Ben a teat 
sa acs 

prsparation St described 


Peevation a the 
in the 13th century “undil reiatreduced by 
the Datch ‘about the mide of the 1th century, 


Indigo Plant (dgaferetncoria): 
mcf reat ey nt Ten) 


‘The plants that yield tho beat indigo Lelong to the 
fen fader ofthe marl onar Layutsien, 
iborder BepilinnaansPuigofretinstorsa ots 
‘gecis mont renerally cultivated in India” Central 
merican and Wat tian indigo ithe prodice 
OtT an and 2 guatimates 
digo is, however, 


tier oataral 
inthat Aplin 
fad Nubia: Mera 
ene chine 


yoonnon tine 
ler Polycom 
ten when Eaat 


‘rae indigo, calle Loko by the Chines, is 


‘indigo, which is obtained 


A 
fill 


‘There is, however, a third and very important 
goap of ecre ‘Phenomeen to 
dion ‘od will 

taawerisa. “The ‘omental 


 aoder 

linrity" of this class of duction ‘phenomenn 
the profuction of electri rent tn omdacte 
slectriel energy” Thene indeced electric currents 
= fl conte rel of se magi change 
in" the region occupied by the conductor, TH 
‘magnetic change may be produced by the sppronch 
r withdrawal of « magnets or it may bo produced 
‘by "the motion of the conductor in constant 
magnetic field; or it may be due to variations 
ct framary cartents in neighbouring ‘conductors, 
fr even nthe contactor tz in this lst cass 
he varia 


pers 00 the electromotive force 
‘which excites the correnty and on the resistance of 
the cireait. through which the current thal to 
flow, In the case of induetion of currents 
motive foren ix directly 

he rate of change 


fod 
af change depends on the geometrical 
form ‘ofthe ciate and’ on it apace felatione to 
the magnetic field. surrounding 1 “Thue the 
AInced erent Sepends on three. thinge--ve" 
{erm of the crt te varying pce fain of 
tic eld; and he ordinary 


it 
“One of the readiest ways of 
aren i have two sails Pi, i laa 
inside the other. soto pass ier 
or primary coil a current of ‘varying strength 
‘At Every variation of the primary eurent a carfent 
in induced in the onter or scondary creat The 
‘Tein ofthe endary creat depends o the 
manner of change of u 
vent deceasing ise the edeeed 
arrent inthe secondary circuit Rowe in the sume 
direction ax the primary in ia crenit; bat ifthe 


jucing induced 


tal fo ntrcuce 
Tolintroduce 
‘tthe eat Min vrton of magnetic induction this 
ion ne ode the hae the magne ore 
‘mgnetaed, tnd tho pmgnets field witht thy coll 
Etereped ioe fn soe ors Rea a te a 
SEtemopted the ifn sore lon Reary ahs 
fetid acne hn rent cee 
Acad cartet dows ia ihe Secondary crete Now 
1s i only when the magnetle eld ty varying that 
the incl electromotive foresexitay Rods nee 
{nva'given stcondary: cen the total caren 


tin Intense in. 


Wate Spc te Scat 
cts imran ners ak 
Lat mau emo bh 
suas 

a 

ay 

poeta 

hha esta oe 


iplranis shscks “Uwe way sneha tora 
{© the pletinary wits f'n Gebatarvabe, ‘ard tet 
ES piece eee are 
sce i os dee 
Grecia cot A ricerca 
ig eh ae 
se ct tartan wa br 
rr i ayo te 
‘ama! iron dive net opp vane 
unten eee 


iy 
ingret de oly 


‘working with am induction coll w 


Hier ai Induced ctrrent di tothe intrroption 

rimary ere 

“the "Telephone (gv) is an instrament whow 
Tra the oof electro: 


se 


ction depends fargeiy 
‘ugneti lnducton sand ft 
Feta 


he name 


‘alt to the presence of 
‘ther eondutting materia 


Infanti 


existed in “Greece” and Ito 
‘fender in Pinto and Artotle "Ti 


2 
Erman ‘promising child, they re. 
farmed to ite parents tobe educheds Seog 
Tasgetn "In sled Home ike Tach Hees 
a in ancient ome the Twelve Tabh 
ditesed malformed. Infante to be. "immodiately 
destroyed and by tho Patria Potsstas the fetes 
hada absolute power over hs children extending 
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fetbad stereo Sill aa the 
Sn Oe Tate 

Wee alae il heather eel > 


the mare to bo reared. I ‘weak or mal 
med, or if the father disapproved of ta iving, 
iva Kody eqpeare to the weather 

"wild beast, Adcording to Cnsar 
ower of life and death 
ldren, and nd late asthe 13th century 
‘Amongst the 


a 
é 
i 


£ 

if 
Ets 
FF 


ice reached 
i shal and 

Rasegr iheiinien the preeine of Scuoying 
alled to m fart 


EP ei 
ig ire ee 
iE faite dont argc 

pills of tobacco, 


hoot 
Srornlng it wintmearg Tho others ans 
Se Be 
oe Worn th ata 
eaten S Wepeats teeeiel 

ibortion. Efforts began 


ase drowned’ with 
by Lord Laverenee, 
‘condinan'& syntom of 


iio 
remoter 
reo fe chan har inthe, Fight pce oy 
Ghinatmen of periodicity repudiating their wire. 
Sometimea th infant wece stifled by the midwives 
SCE and rome eye ca in 
fcightotring. stream, where: nome caren 
‘ele humanely Kept Sat by a gourd, wo that they 
Imight be saved fom destruction by any compas 
tomate person weho might fel Inenly 
Imlmonaty tines it was part of the duty of tis: 
Hlonariee to pick ap and rer, or entrust to others 
for the parpane of rearing, the wails who had been 
tthandoned Ghrough th avarice, poverty, or eallous- 


creat 
ha ie icy mentioned ina was 
Bit rm feo es ome 
ee cera an het Se' ta ciemead 


t 
ey FI 
rihede 


I 
iL 


ul 


E 
tilts 


Hi 
id 


“al 


BE 


fa 
f 


Hee 


bi he eye of the aw by the 
‘alleration of the pica! oodition and moral 
‘Eetartance of the alone 


"sadder principe tm heir tu 
ro0Es} "Bone ot hand grenades, 


Anfluenza (Ita, influence; called in Freoch 
{a grippe), one ofthe class of diseases to which the 


owt eases, clowely 
present cerain point ot iforence 
Since" itin tthe oanary symptom of 
SONY SP opciones Tas oly 
‘stley is one of the most marked and charter 


‘Sti lene of influenza. ‘The mucous membranes 
(opecally thoea of the respiratory organs) are 
Such affected, ‘The tongue ts white and crem 


‘Be ons of taste lay there i no appetite, 
EetSod Sy, Son"berines mos, an the pad 
ompiai af pains and soreneon in various pats uf 
Oi on iat my 
rupervenen in the course of a week or pooner bat 


Taflaensa. affords an excellent example of an 
srhofe com ing often 


{may be inferred that the oceurrence of thi dix. 
fate ts connected with some partintar condition of 


ieee a nt yeni Ht 
tipon a nudden thay sometimes itt preceded 
i, ieoching 

ay eather er al 

aE hae" cin futon 
Stel aietion 

Ticguner teapot of th Serfan entrants of 
Sin'Se often travels gal ling wind, 
‘ie endemic wie revel dr he wine 


ieee erat oad et 
Bane aus eects 
Sa eres lat are ot 
te Jie ee 

Spe ema 


‘proportion of cans without any” eatarrhal 
smplom hater rs to have. been 
‘leerved befors.” Such cane present acho Te 


ai 
{im been hitherto’ supposed: wife tome believe 
‘that the epideri in! question was iteelf dengue 
‘odied by climnia, and notions at al 
adnan nfo ned oe panty ot any ray 
to Ae vial power He soul Ke 
ry Mf dry and if he. cough 
‘winter poulce should 
‘ro ot ht, tsa corn ar 
{he epldemte of 1889-00 found very aluable ia 
cei the frre 

ifstions, Ammonia, beef-ten and i 


ust be given from the outer.” ‘The debility that 
‘often sersainn for’ conslraile perio after the 
‘tabltshment of convalescence is best met Uy the 


of tron, quinine, aod sry chnia. 

Jew diseases incrense te dentate touch an 
eaten infloenz ore however in eon 
oF te great nw are attacked 
severe epidemic, than in consequence of ita danger 
{individual cance 


Infusions are aqueous soltions of vegetable 
sxtutaners cUisned sithoat the ad of boing. Io 
{his respect omiy Go, they differ from decoction, in 
the faaacar ot vie ing reed 
‘cane ret, fay 82) hot of. ea water in 
estie'ehen the sstive principe tn very ola 
“when the acre is very ola, 
ir irhen i dese to nfld the soto of san 
ingredient in the vegetable which soluble n hot, 
AEE 'por in cold water. For example in preparing 
‘he infeson of calarabaoltwater it pelerable, 
‘cate it takes up the bitter principle (which i 
‘he oti ingen) and fares 
fatter andlsntved. "in ‘mot cues, 


§ 


Een wr wiychy when dilated. with seven 
mes their balk’ of dialled. water, more or lene 


B 


hort time by the addition of & 


Anfusorin, » nuine given to several clases of 
sate Peta tne wil apn yet 


fren Insts infin ofl 
{ible matte The itent-majoity. ate prov 
ith vibrate tosometor procesen of thelr ving 
Tater, ually inthe. fu of ella. ot flagella 
though ne may. be retracted” when the 
Sal ction Smet al they 
Uieally permanent expres th, predomi 
8 eatin f thee ction 


stops Sat many re renily sea-vhen foal 
scopte bat many are really seen when foal water 
he i s ‘ant the 


a ae anes ae eee 
Hota Yelena ia mrs ok 
Inne ee nae ak 
aera ot ty bed se rots oso 
inl ior seg 
Ted tor not idence ith elerophyl prob 
i Sa ha ape 
$e etn pa 
eons tit 
& hula 
an 
ai 
sa 
reer ly contractil se sal 
fscatns Saabely sutae reset po 
rer (ee tay tones eet 
Sara aici Wo eae 
haat ie na alien ro 
Sia, cule ad Mae ofa 
rst pity by dividing inte boy by rapid 
Fee a he nape eter nie 
ee tn a an 
{evra tieratar nd ton, may i four 
dere at lon street at ape ot 


1 anda ‘ona eighing oe, Nope o- 


Ei rainel tn Tncipbentiy sexual 
"ie mantained, conjagation ot ineplently nex 
tion of two Tniysorie (not ofthe same’ fay 
itr ocenr, fori the descendants of one indivi 
iemaeives the whole family falls vita 


beret 


aoe | 


feta oe 


1319 


ah ane re ans comple 
chic are more ot ex completely 


ciliated —(Holotricha) 


faints thot trie he Ie 


eget th bharog edin 
‘Sts ater forint 


ion, “The simple Infusions may the 


{0 ‘wcnile degeneration, and the members dwindle from. 


fSvays dn many cases among elated Tafusorians 
{he teeearchen of Mau ‘thers bave shown 


VSaisit' te bellabentnte i scene 
‘to-eall the smaller male and the larger female. 
"The clases inluded under the wile of fnforians 
jot, beginning with thooe elite forme 
{erwtich solani often restrict the erm 
Citta. “Infsrorians characterised by" the pre 
dominance of alterately bent aod. atralghtened 
note proceses known ax cilia. The usual cleus 
{E°accompanied by «second neighvour mucleus 
{pers erimirymmletn: the elena wtih re 
Miterchanged tp conjugation. They are el 
scoring fo the relative position and sizeof thei 
‘ia the tiippersanimaleale (Paramaciom), and 


"Sg Peridininm, an extremely amon 
5 afor d 
kot 


forms means an inter- of smal 


Seong Se wren orgy and 
ra sald to have been employed in Scotland 


introduction 


wan ae all ener 
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fad Wales. Tt was not, however, il Lady Mary 
Wortley Sontag wrote her celebrated letter fro 
‘érianople in i717 ‘thatthe operation became 
‘generally known in England. In that letter she 
‘rite: Tie smalpox, so fatal and 0. gonral 
Einongat un ia here entirely harmicm, fy the 
arn grat, whee en am, ny 

ive it, "Every Year Unouramis undergo the opere- 
Eon. “There ino: example of anyone who hat 
Aled. of ity and you may belive that T am well, 
satinfed of the safety of this experiment, since I 
Fntend to ty ft on my dear litte ton. Four year 
iiterwands ‘the ‘had her daughter pabley toca: 
{ted fn England the experiment was then per 
formed sacctstally on ‘ix condemned criminals 
a Newgate, and ot the ofthese success 
{fat caus tho children of Caroline, Prinosa of 
Wales, were inoculated, which gave a sanction to 


ssa teen 
Tear py aa ea 
eee errs aeesey 

Senate 


‘x 


‘medical ‘profession nnd che ele 
Sermon is extant which was preached in 1702, 
the ev. Elward Massey, in which itt 
‘Job's distemper was convent smallpox, and 
the had ben inoculated bythe devi? he 


tae 
th 


ation, and compet 
th ator disse ints bovers 


rere not protectod by inoculation. 
five or ax ol thove who took th 
ft srerace nner of dat i 
= ‘wan on 3 in 10003 and yet, accord 
to'the authority of Heberden, in avery Uhowaan 
‘deat within. tho tlle of mortality nthe Ase 
thre” years of de Us contary (heforetnoetation 
waventy four were due to 
Smallpox. he seat trom this disense amounted 
tin 2000 arith ast. thie 
entary'; 0 that; notwithstanding 


‘incts’¢f"inoeuiation on altont, 
persed onthe fot ef det ts 
see increased 0 


‘ane hdres in the 
‘about & to'4 AU tho beginning of te txth 
ary allt onefourtoonth st the population died 
ff hmallpx whereas AL the latter -ea of the 
Same entry the number (notwithstanding, oF 

ation had 
‘ata el, 


Insectivorous Plants, ‘There are, several 
hunted species of Dicotyiedons ‘which in some 
sry. es atch iwc and he fr od 

‘or simply mbeorbing 
decomposition. ‘Thy ae 
Tor the adaprations of sirwetare and 


fnetion by which the insects or other val animale 
fare secured, amd for their obvions approach tthe 
Svea soe of mtr i 
fact that all 

‘ailed'n vet 


oe Sacer 
a, nitrate ane like i ral water ant ell 


srigar, and’ fat, nor their ‘nitrogen fron «lower 


res than the albumen other 
fenials or by planta. The ots 
Tien Se ea 
Tike " 
‘chemical level and tne unity becomes more atik: 


{ngan we tecogmine tnt many ofthe irectivorous 
Plants enle markel keniiveneas, moblity, aad 


seers 

Sp as poy rendre en 
ocr pany “mak wt te 
Spuigeash opera 
Saas Sener 
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Seon ating water. 
fon trim ani mary 
iam bay na meas 
Summer, when” ta 
ine glen 


on the sensing fot 
ing atem are numerous 
BG Viner, to which the 
B plane ove Tes name. 

ey are mes ol 
fed apie "ea 
organs, ani fornt a 
mt tie 
Biltiap, As the figure 
shot, they ae hllow 


Usain Gran: Ope vars “nly 
rele aftinney at Uiesarcana_allgny of 86 
con rea Tiny eran 

owe 


Are wate enough, bat if they 
rough the "narrow door, they 
Br within “hs prison nal tomb, 
Boeapo. in" inspowible, death’ enous, andthe 
prods of dotomponiton are abeorbet! by suck: 
ing cals url, air) op the wall of the 
Mikader.” Towanda the end of sumer, when the 
water no longer “awartin with rumtacenoe, the 
treulaiabeginn to die of the life is eoacen 
{rated in iarminal bods, the ladders Bil with 
ster a plane ik te eto." 
i i In apring with ipment 
‘of buoyant bladder "Phere are nomeroun pees 
Ueda of ich neve are sale ke 
the abores while others, expecially inthe tropics, 
ltrs terettnl ‘Te booty 8 courge changes with 
the situation, but the general habit teem to be 


dem 


sie jae 
yh th 


to the Sey 
Titande and Phi 


oto Ceylon, Bengal and 
Cochin-China’ 2 hin ne 


inn has rosette of 


chen and devel 
Urminaly into large cavity or pitcher, The 
tendrils gradually lit the stem, and aver the 
there eventually bang dosenn of pitchers 
‘ary in azo fott a eaupl af faches to about afoot, 
esl righty clap with re ello, and 
Durplish blotches, and) bear two laigral Bay 
terminal which opens when the pier 
iain Tin ot Partly By the ole and 
partly by the honey glands of the Tid and pitcher 
argo, sects are Attracted ; they sip the sweet 
steretion and venture farther down, only t0 land 
nan eoedingy sooth, we, pee coe 
icting surfaces ‘whence to the lower 
‘Minto hall of the pitcher, which contains water 


prea 2 Pieter ata: 
"Merete eaitganlawiiraian 


reseace not only of various 
walic, eltronic, formic) bat, leo of & 
ferment. the faid in txactiy ike tat of 
‘owaach, aod the real the same. 


C 
lar hai om the id or erent, wander 
fn & socalled “conduct . 
forered with downward ported hai wh 


‘etm, td eventaly all hopleny int the 
‘There they ste component absorbed’ Gover 


tach of half rotten fects ae Youn at te bse, 


a 

eae lytic 

ere neeel eae 
‘the the dengheap of 


Riley's 


isco 


Species “8 purpuren-inay be ranked Helsemphore 
Mauss (jot Mount Haron bn Uris Gefaray 
g's on rgtnt carne 
rom the Sierra Nevada) the pitcher capt 
feteesco hsb no water conenters tho Sata 
Ajai taot therefore be wily a secretion, though 
stl only” patretactive 8 drmanrondt 

ftnd Sendelate are 
to" Nepenthes and: Cephalotos than to the other 

foal Sarracenia 
(sof Sarracenia lant mentioned 


thers ewalning een. Innce shaped, 
lumbollowed. "So is it with Cophalatus felcdarte 
(Cephaotacer, “pear ard. Hi 
Siacen, wich i restricted 10" 
ties ‘Allan’ in 
Here in the 


tasal taal roette only the lower 
ve Se per, tet ce 
som eighty bet adapted for 
fatching’ ants and. ground lois 

scctn The outer surface bart 
ager which belp the toseets 9 

of bight colar sed amet name 
fons ntaneated, may best 
the" honey, or merely ingebtive 
fand unwary, the visitors pues from 
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the sides or from the Ile i 

soargn, and thence fi lo the gust wh le 
iif'the pitcher Endeavour to return are bulke 


by a projecting shel, 
ivenwacytnied pope and Uy arp ines 
‘eth seeretion thar ‘an sei renctlon 


spat snp 
Saclane: (1) The lea! in Nepenthes, Helianyhors 
Sarracenia, and” Darlingtosia is compound and 
cms of fmm eo tov pai of feat 3) 
iitrete a mare tenfeney 8 dora fino the 
este from apex thse (3) mh fe eats 
srs oon i tho fed tea 
‘site tie aps and I 
{4} he peer il 
Faved upper pal of loa in Cephatotns 
ive upper pa of eae except Copa, 
Br Diekson clensly showed, ito an involu: 
tea ade 


tut sr 
Droserncen}, a native of Portugal nnd, “Moroceo, 


rving with Inauriance i sand ar Tock pncen, 
fo" ight of about. npn, ‘The tong Heat 
eaves te richly wet with lands, many. borne 


‘on long stalk, red" in colour, and eoploay in 
fan aekd, vincdy owalop lke secretion, the others 
Invisible to the naked eye, without stalks clout 
fea ad with an ned, esslvent tered, which 
Fe'cnly ext in expose to the anus of some 
Hicrogenous sutntanen.” Insecta of eatious Kinds 
‘tight om the long Teaves, Knock of ch drop font 
{he stalked glands, move anagonaly about knock ng 
ff moore Abd wire ‘unt they” are” thoroughly 
Teamenred, and their aches choked. “Giving up 
the strate they ink on tothe nbrface of the 
feat, here the seatie ganda begin the solvent 
tod! abnarbant‘procest ‘Kerner notes ‘Ut tho 
Aswoeteeuve: that he pemante 
‘rocophy inn in thelr dwell 

iit fora. 

Distinct 


"Plante sehich echt 


ton, "Bat there i alo men 
fn insecl ie ans, the 
Slowly cor! wars for ‘am har or 
footnding the booty or shifting it nearer the centre, 
ig any cane exit to ore glam Aller 
ue exudation 
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qualities of the terments perhaps 


nee Sie are 
fee ni ee? atc 
ally, irop of viscid secretion, These tentacles 
wai dete et 
st aay ey 
i terete ce ema ara 
iets tial er acme Somat 
Hee ed yay mae 
ANouiscesttae onde 
for amet erp 
Sabet aa tracoe ana 


fle. “Store” shes 
iat,” however,» the 


terial curedamn 
fn, and then, after an 


Balt thm loupe 
Ae dying mi 

tole may became 
once hot 
inion ten ag 


Tetaarely bending, the 
owed 


Vig 4 Lat of Drovers 


ay tall 


redundant no ene cotbined 
ry 

cmt Teaven, ‘The sens 

‘oat dliea 


Keone leaf may bevean with the remaine of «doses 
innecta, and as there aze half dosen oe so walle 
formed leven theenenivoroun diet of the sundew 
Ieoten considerate, and 1 has been demonstrated 
thatthe yeld uf sachin better fr howe whic ae 


Venn 
Linnwus eall 

way a mote elaborate inetivorows. plant than 
{nyo the abore, and iy the ema of the order 


Droseracea.” A tative of the east of North Arner 
Sort vy Tal distin, from Log. nan 
to'Plorda, ie grows on, moorland, with irc. of 

or eas prostrate leaves round the base of a 


inna hn ity and tas Viger an tn velans 
‘woul do i tte with an sutomate cloning yen 
Hotnd ch nmin ave twelve, terete ong 


teeth, which iterock in rat tap fashion with those 
af th open ies th epi oft eat bar 
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“Uni however, we eed ‘nok conclude That 
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‘pancreatic juice. J. R, Green has 
forming fermen, eomyparane to 
‘tthe cafe stonael not ony in Plguicaa, 
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of water, and the spaces between Become more or 
Iesr'ractons. Consequently airrushes in at by 2, 
ragged down by the descending water, and einiot 
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‘ing regal wit pent nicety, a width of face 


‘Sfitlly wound 0 
‘ver ere bain 
bite 


Metals mast have bee ned fa Egypt fr royal and 


{njry, mo hat Japan 
for ho souge an hot aia 
ies inde 
nie is 
af the woot. sc 


eh hot 30 yo" con af the for 
metals ina ine Hate of sit 


St Tacquer ste next applied, each being 
‘wih ‘and water Por the fish 
the hn cpu cpl ad fhe ped 
Tats lade al Wetoging ap tke lanl leet he 
‘ep les made ach ae, mel ge 
Satis ee ae iis lana 


frith metal Trory, or motherof pea 
Ting aid gaiding with gold or silver, by desigen in 
cotton by el puntioge, orby caving, Tea 
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of lncueting is a very ancient one. Japan, and 
Se pnts o od ore bag ery high pice 


Lactle Acld, CH,CH(OH}CO, the acid con 
aloe in cow toil,’ Im the pare state it faa 
‘Slorir ite 
alta, 


wing manner: 7 Th f cane 
are dasalved in gal of 
stand for a fow days then 
Tox of rotten cheess rulived up in a gallon of moar 
{milk and 24 Ih, of sine oxide (ane white) are added, 

tare is thous atrred and kept at 


‘ath 
ely distebuted an a 

product of the natural fermentation of nour 

{ble materials, sch as anuorkraut; itis also found 

{the stomnel! nnd iatetines "An ixomerie acid 

tthe same composition bat slightly different pro- 

pert, ellen 


ut of wante 


ery simple 
inetrament for tetting the richness of tilly 1 ane 
tists fs iam abe graduated to 100 part, "Now 
iin pone i ap othe ta of i graded 
Tr cmpltly separated he vale ia gant 
tity shown by ve ber of aria in th 103 


‘whet eocupien “Another form of 


* 
ee yt 


‘noky fame, nod the smoke pues inte o samber 
ith fone arangoment ar ein tee sien a 
epost of soot" SFor some of the iver qualities of 
ieblc i wont on pad Wy Kal 
ng fein cloned vowela. “A ange dunntty of 

Bik as owe in the Ua Ste te 
Imperfect combustion of natural gan. Lamplncy 
ise etal pigment for arate bot i ol and ator 


3, © cornet kind ‘being employed ty house. 
painter” Tein ihe chet ingrdlgar fa ada Tak 
{4.),and alongwith United inset forms prin 
Aecime™OFC% Torned Ue pence torte ees 


Shoat 
ies i 


ary (Gt rye ithe organ of ea, wd 
wag Or acre tte apr ane 
ENG Spy aie Serena 
fn opie 's Saple pece eel 
ings which ae capetie al exeatce wart, 
ea 
Eipgaleoa io Wipes better bree tt 
Beever al conn te ae 
Seb apes an int part gS Sack eee 
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forms a considerable proestion (expecially in men); 

fw auperioriy (nto the. parynz, or throat, 

tudlinferiony into the windpipe.” "The principal 

i skeet ofthe yaa 
as the 


el. Hke") comsiste of two 
‘united fn front at an 
jeetion "com 

ny Adan 
‘prolonged a 
thy: 


yuare plates 
thite” angle; which forms” the 
‘monly known ‘atthe. ponent 
tipple, "Each of these. platen 


U2 upper and lower posteriar corner 
toi ‘cartilage forma 
tis the hole of 


arate | 
Ss capes 
regs 
Nahe 
isa or haa 
Cemrviee 
(se 
eg 
pido 
edt as 
Sale 
Fre 
Styne 
oat 
ies ie 
sehr 
aoe a 
| ee 
brad fr 
bees 
fa cer ul 
per 
[oR 
tis aera 


imide se 


ico cartilage. 
When in stn they 


f terior 
‘trlace.”" From’ thei’ connection, with the vocal 


Inn valve (Ae. 
tone, an coverig the opening ofthe larynx. 
afiltition ia vertial, exeepe dering Jegltition, 
aten i becomes horizontal. Vit i nitached infer 
iy by ind of pli ote angle of the chy 
feombtine the cctilage i found to ba pevorated 
{iy nameronn foramina. Each perforation adimiia 
‘ome: fasleal, of yellow, slats, ligamentous 
{inne which expands on Tes antrioe aspect and 
tecuren ‘the retara of the epighottn to is vertial 
Feat, independant of any. mana, nti, 
ct ton ofthe Tarynn, hanging we 
dies fom the Ihyoid bone, with, which fe om 
chy the gro yout Tigament and certain 
"The vation cartilages which have been dereribed 
faze connectel with one another” by: ligament, 
the eile" whieh "are those known’ a the true 
Ant flv veal cords in thelequiecent sate the 
fee Gone pra ah tir, at co 
Nocalcomds io greater inthe adult male than in 
Ue lull Yom, in the. ratio of three to two 


the adate ‘bout eleven ine lenge 

"The lays te provided with tivo sot of mssclen 
the extra, by whieh the Whole organ is elevated 
‘or depres ahd the sntrints, which rogslats the 


‘etic tand tas ras ets sing 
‘movements ofthe various sexments of the organ 
Felation to one another. "Dy the sction of these 
eter muscles, abled, in some cane, by the 
twins muscles, the tension of te vocal cord may 
beTinereat se diinbed: andthe othe 

ning ofthe glat twill (see Voce 
‘The nvwen af the larynx are derived from th 


ee ee mene see 
eg ae Pd 
HA Eons oF oe vate yb prea by exper 
bs on the dead lary ond oa = 
PR Re na pid 
Sees main one Lonagin auaes 
Poni vhs eal or ome 
ii "nt lone oes 
i 
ey 

Kig’s) Se tear i 
TRIS pact ete Mane eens i 
foowan tre ete cw ain 
See Fone Sat weceins ns eee 
te eee 


te, oe bn 


fase is very rapid, 
{our days, and" occasionally im le. tan ome day 
“Although we have here described what tay oeetr 
in exetptinally ‘severe. wes, cate. lacyngita 


lara sas 
gti a mot commonly due to exparare to 
cold bat the inflamnation rarely reaches & danger. 
‘en height fm these easex. Tse dangerous forma 


fe usually the result of injury (eg ewallowing 
ling or cori nuttancel: o they may be & 
secondary result of eleeration, or due to infection, 
‘Sch a erynipelan, 


i the sper. 
ragutomy ie se 


pang hein 

oa te 
Bi yl eat bot ea 
Sip abe et with, the tem_commeon’ forcuer 
a eed 
ee arene, 
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Sime grave dinese of the nervous syste, chert, 
rth, and fe often incurable: "The treatment 


fhost"dejend som the eoiten deere by 
Tagengossopi examination fw each case 
"Fn Lamesouscore-~Althongls mucceafal at- 


Sr torebeat band. ‘iy" a atifly wore 
feeket joint. The’ raya of the. aun oF 


Cr 
food lamp are concentrated by" meuns of this 


rer, whieh ta placed 
Slat oh te ented eal indeed white 
ght ad, which reas by bwo fingers on the jaw, 


{iimxintained at wash an Inlination hat ib throws 
unites the pata to 


a 

rong the central openiy 

{seamen ok ugh te ea ak 

windpipe, and ean see the asta 

or, ens, howe exit 

‘beat st Om 8 

pected | andthe precinion and a 
rs 


‘which we ea thn attain 
Eloy llnal nena Teal retment to an 
tent that waa quite imposible bnfre the intro. 
tin ot rrncopy ho onl Ve 
iia aaa hover a 
foncentratad light upon the rot a 
{introducing a suiror into the dark mouth (Durgh- 
{euehtung 0 German physicians 


Laudamum, oF more correctly TixcrunE OF 
‘orton ta the mont generaily wed of al the prepare 
tons of opium Tt i obtained hy rnceraing the 
‘tical or powdered dra in dilate split and Aeing. 
It is of « deep brownish red colour, and posts 
the peeatiar eloar and smelt of opium. °One af 
‘he freatest objections to i that i by Hable to 
real variations of strength, When the tinetore 
‘opium is ordered’ dante strength ia alaye 
‘obealned, bac under the name of Yaudnum various 
‘Sompound are sold, and, the former term mould 
{err whe we) Laan poe 

iyne and soporite, but ts more Hable Yo eang 
ace ‘han te alution ofa of ho at 
morph ‘ts general action and ita nes wi 
tlecrbed in ie article Onto The ove Tor An 
‘alate varies, fom ton inimnn’to a drach” To 
‘hildren (a athe cave with all opiate) Te mae be 
ipven with extreme enon.” One minim, or about 
fo drops, nan been known te prove fatal toa 
Infant. Bee Porson. 


Lavandula), «genus of planta of 
aan Sra tabiate, basing the stamens aad 
Sie Tnlada witty the tb of hy cole the 
roll tworipped, the upper "the tower 
fi The Sassen aves, oy Neier 
Lavender (Ls cera or Le anguatifotia) grows Wh 

samy onion iy inthe soo 
aeope and in. more northern -rogions tv 

cally clkvated in gardeoa” Te fan delight 
i'sromatie fragrances and an tromatle tar 
‘hice, and-containa'n eat quantity of a volaule 

ie whe 


: Sra 
fave red by distillation of lavender 
ae Segoe 
rejelins 40 I of Hower to pil 1 the a 


Spi of cond ade by ating ender 
en wi ec apts Lavender Water oe 
Sf the mont gopelar es, by dinok 

hed Insende? with anal quaniies of onbet 
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volatile oils in retifed sprit. Lavender is exten- 
ively cultivated for its owers at and near Mitcham 
ip'Sire, apd ab tein (a. in Heron 


fen 
fragrant and the oll whigh it 

fie td somaines Forepa O _ 
fis il fused by painters on porcelain, and in 


‘the preparation of variahen 

or LAYERING, a mode of propagating 

aya ein, a tegen enfgtat fants 

wiih very frequen em tears 

TiPheteren Te const sending nd at 

‘hing’ branch, 20 at n portion of ti imbedded 
{narth, there'to Uhrow out root, the extrem 


ipprete orto oes Dene arta 
Ty elcetrind ty etlgn te mer ep 
Sosa 


Lend is one of the metals which have en 
known from early tines. it is mentioned in Job, 


als. 94, and articles made of it by the anclent 
Han“ oto srt and ated ach 
‘wy water pipes, water ta . 

Anal omental ejinder, rei preerve 


‘Axexample found inthe grounds of vome'of the old 
‘Mya and cathedral sow, hd of. 


faking pips from sheet leady which dior Troe 
the modera way, continued in use till Tate inthe 
Imiddle agen Sinal lead weights of eurous fo 
fave beat found among Vil 


duronly go the 10 conta. 
gM ed Tua 


inane 


ala Ph, Rome weight 209) it alt 
neal of 2 aihvhte coor, landing sy, 
tid" having ln bipht metalic lst Wh 


fy cu rt melisd "en pura Som ta 
However, wen expoved tothe sr by taking om & 
Ait fn of wan napponed to abodes Bat 
{io oxidation inrecnn mo slowly that ond afers 
{erumasprs agente ob bing plac a asp 
agencies or 

tol Lend can in sratched wit the mall and 
al ie, and fe makes a ten 


ity varie raed in 


ia vm 
“STs Sohen celled into theta and 


sour ee, Serene 
pipes cuenta were 
Ruble mince ena 
al 


tery, and caters made of lead 


‘The two f 


ne 

eee 

Sens eaters koe 

Secon ates oe 
al 


Sera datos aa 


‘alkaline 
‘ofr (Le. of ta Tree oxygen) and water 
srs he fe “afer tna the hg 
Sion at’ Tnealble Sal carbonate of 
feuds "he oxi again formed andthe coroive 
‘ction continues or may continue Bicarbonate or 
felphads a lime, whist re common sls i 

‘rater, prevene water acting on lend So do some 


rec i slton even he at ft oe 
Tol and almost pute water his hat soppiel 
{e"Slsgow tom Lock ete the esac’ D 


Ale 


E 


" 


31 


ote 
tions white precipiiate of lead cfride unaltered 
‘riding ammonia Sa ‘tydrogen pro 
‘faces a "black precipitate, and this precipitate 
hen ented with strong nitric acid ia converted 
ints insoluble ‘tend. Chromate 
plete, which hat 

‘tie cram: 

oof ead 


Fie 


rpentionsd, tre angles phate of ead 
Sa wick SS tate aipians eremens 


“Galena when takes from the mine is broken wp 
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fat ama pices of reduced to powder, and the 
nye, mo ar thos Ebon 
Sicrationts. "I the dened puna ie ney 
‘Boe ni often nthe smelting operation iesnple 
K'Gharee of ore tounting ts alent 90 ewe te 
ft partly roasted ‘or talined for boat two 
Iounon the et of reverberstory famace, sch 
‘ois shown in fg which remltrin one portion 


Seingsoned int ora nd eother ino mpbta 
sri! aie pa 
tn the hearth of the fortes de, 
feo onstrate a? ad 
eectially sop te eps oo 
Sther, ‘ering prs seid and metalic fend, 
Serteds betel the premen oees 
nous iene 

seman oe and when 
ea 
Buca! The changes wil 
sr metng tage o Un proen ar shorn 
Tenowing Squaonr: bid 
ris 


a) 300 + +80, 
G3 PeS0, + PRS = PR 8, 

Inthe orb Jatt of Gra Bean he 

‘etapa ne Cont 


rvith a loge of gaat 


Satie ate Ha ee oe 
nate ‘i in 
pen ed 


jected abors. 


hase te sips of sed decal 
‘ce asad th tals ta sce thse 
ig la ay ee 


eted Ulan Fornace 


“As an example of a water , 
for lead-amelung we five in hg. a vertical ection 
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of potash, and‘ 
‘thamoying o 
Rie of al a 


ioe Sette eae et 
Selves othe ct taftecre 
Sheree crannies i ate 
Hie antec eat 
Acree say Sate ne 
te at ede 
peng ey 


ooh 
saeecartce reat 
Si os Sanna Saal 


Imported in. large quantities from Singapore, 
Hlaray pombayKutacho, and Caletin ore: 
ies are broug ble quantities from 
Soath'Ainrc nd ih hacker ar ot Home 
i ‘hepsi, from the vast quan 


ei, hep foe ce 
elie ar erga ta 
‘BStane them from Australia and New Zealand, tho 
ia pion Arnie ande ore 
Seial es A, goatee 
{tnd Switzerland ; but many of the East Indian and. 
ites erties eaten 
af lnther i rom seal-akins, che supply of which 

a ripig they 


pons iv evant and hog of ig kin is an 
Feet tourer of leader fr stdhealing and 
‘lhe purposes ‘The skins of various specen of 
tier ad antelope, porpoe and Kangaro, are 
tears of feather "and from the Cape tery ae 
Secenonaly- sent. to the London market skins of 
fhe gua and quagga. As sources af leather for 
of articles Chere may be mentioned tho alligator 
(a ilather now extensively imitated), and certain 
ak aacing an th 
‘Turning, —The operntions of tanning and the 
duralon ate prone vty ey wily acorn 
{othe nature athe tanning’ macacala employed, 
{he nature and thickness of the hides tnd kins 
‘unter treatment, andthe clam of leather being pro- 
{seed "Thecoareon of Taos (qv and nee Bax) 
{trvexcredingy mumeronn, bu gak-bark isthe most 
{tportan, and that which prosiuce the most val 
ep watetantal ‘feather, "Ou aanage 
cla ow hasta he competion of the 
Eperation by mixed tannage in which more 
feting agente play & part” In America 
Sark rom Abin c 


Sel eer ad 
chen cat toed la 
Haars te eee oe 
Srthy Canc Rh gaa ar maa 


‘inglish tanveriee 


FEE 
5 lbcals 


ak 


‘anber’ 
the hair and scart skin are removed. by 
weth a dechingrknife. At the samme 


b 
Fel 


FEE 


i 


Faede se 


z 


1 


Ei 


# 
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leather is applied. The eurrer has to do with the 
ating dows of the he of ce later, C0 

“fe surface, and to equalise its thickness; 
find he alao, when desirable, opite hides by means 
fie hin ilo te or re afl layer ot 
tie His forthe and, principal opeatioan hare 


er with soraping’ tool oF aieker, 
ii"wet it ts Mberally covered with & 


SheepseLion romplily tanned. and undremed a6 
termed ball ‘and dyed an for moroceo, 
‘Batfinished smooth, they form roams; and, spit 
shep-ine (ihe fs akon of hich, go tbe 
{Shannoyed to form wal leather) tained and dressed 
fre Known a kivers Xt Teather it now any 


genisissOeinally "as mae in Kila 
Tenney tonsa in drag skins with cnr 

“Ferag conse tn dresing akina with oatain 

sine ff and east rnialy for gre 
vt 


tion are generally edo th 
ream of ite to detach the wool, 

hide-tanning. "Atte dhorough elon 
the pata are {ot tno or theo weeks 


weap Ti iy wetel nceeliag 
Seats ea each to 

po Ro 
ne ta have aboot th gs eagle 
Botan eat Waetkdsats neice 
or ater ‘iad 
Gaile ied cel eranSanl tad Waseem: 
oe fares nok tay ea 


‘the most promising of which war the chrome tan- 
hing of Dr Heinzrling, Introduced about 1976. Ta 
this the active agent is chromate of potaah; alter 
treatment with whieh the leather is staffed. with 
eran ut the expectations of the ywomoter of 
ir teethed of ereming Teather’ have not been 
felted, the ‘leniand Yor chrome tanned leather 


fan hae quite alee 
goes si 
saturating 


Seis eee 
Se 
ie eine 
‘pine coos, tn peta alo used for other 
Bee Sri macs 
Sete 

neste 
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kina, The ol is worked by means of stocks slowly 
Into the interatices ofthe tii and there become 
forming a kindof combination with the 


latinoon conaitvents, an! Sielding « poosliae 
bi texture. A Zool deat of the batt 


{tt and spy 
[eather of fommeree ix prepare x's proce which 
partake of the features of both taveing’ nd 
Biamoying 


sses, A lone is a pee af las so shaped as 
totsine! fayitol ight really or apparently Tice 
fhe from a point,ail make thew deviate no a8 to 
es ore gh an they ha pe, hoe 
‘omplicabe and whatever be the wutoal distances 
‘St the Temes, wil Hf the whole be centred on 


‘an equivalent 
ler schee than 


iy enulvalent ffs 
i icerminate abit 
elegant 
cement thy ing wil rennet the 
Ieee the abet vet i 
int of view it wa found 
Yeti that the whole th 


‘Tenses cat 
y's the tnt complex aynem of 


“ki tas 
Sire Gries melee 
tnt en 
‘ede forme anh mutha stances, but whieh also 


Feel pave (Fo) 
ane! P, and (3) the Incklental modal plane, 

San retin a Stand 
Seah wake pice et a prose ot reps 


Mig. 
ig from any point on the 
ite ‘provided: ky thie an inal 
iat'no ray ia 90 far from the axin 
{ovapheea staration) "emerge 
others conversely all rays tn 
{eae cme tom ioe a ob inthe 
‘esond foal plane F'> ‘An object on one pine 
Blane, Fis an equated iene om the athe, 
Jy tay uppensing oo ineidence to make for the 
alte whet one Hoda! plane, N, gut the ax 
‘Emerge parallel to a former cours, bat 


the teal 


cee 


fontaued fractions; the 
{lng these thet the 


yseal principle ander- 
se (Fea or virtual) 
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thinner Uoen Feng 
fe the eto ate lene ‘nae paral 
incident upon {to converge. upon acme, pa 
tSevepant oa ane, lei ie 

ite? FP is pattnb'ant BF nena eat ie 
Bane hi te She ond Pree, Wee je'aniek 
Soya ii nent ot 
fore ton! some pint on that focal lane Yeh 


i 


GS eee ace eeetoah ne heen en eh 

aires Gis mca se mee neti 
ced heals cso regi st re 
Se Became as 
SS Spyeation ete 
Bye TST, wean Nessie imei 
ee cel lente dyin 8 rams 
Arn patois orga et ine 
i 

coe 


—|s7 


Mea r 
Mie 


ig. 5 dingrammaticalyilostraten thin for » con 


vergent leon A. pencil from X eonvergen ah Xs 


tbe same thing for divergent Ione: PP = 
PERE MG, oe same, fd fe 


hl 530 
Ennd'o ih foal 


Ian 


occupy a plane passing through X at 
‘listen aps) a Silt pansy 


Broagh Fig’ 7 shows rays from three points 
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of an objet panting throagh the nodal pointe P 
od B-anlemtngg parallel to their forme'coursen 


‘The ate of the image is easly sen to be to that 
the object ani tr den convergent lems ti 
Image of distant objects inverted ad rea" th 
‘ie realeroming of rayn in tho image, and 

Image is formed suspended, as Te were {8 space, 
ile ram pinnate gaa 
‘he pied wo eit withthe rae 


ing tv, te fal 
bject tnd fora 
‘irl nd onc the foal 
iy When ‘tho objet is ft the focal 
tiaanen at thant hee name. 
ily mogaive the Sage it itu bo tres 


‘ues tho Tense are apposed to have 
fan appreciable thicknewe If, however, we suammne 
{hatte thiekneas ¢nopigbe, the formal gives 
ihove are modified ty sappremion ofall terms cow 

imply PF = AF= f= 


{ermal are ¢blained, 
Eecpontn The ret enly appro 
Ae. Mameria!" example tveady "discussed wi 
‘how ‘when triad in thie way.” There= 4; 
Feo n= 1800 yeminaines 


teon this distaneo (including PP) to be 
On the saeumption now made, a 
wversible; for in the formula we find that 
sf i ral eka pac both Ss 

sigan, the Pe ‘same 
rer i ad ouerel” vale ts 


Yoon in 
Ina 


"The nearer the ol 


EEeater the enlargement.” To make” the image 


eat 
8s 


i 
ange 

nivil 

eurfesaneleld 


a 
ao 
tte 


focus nz tnt, by the epplicn: 
{Gn af the ntpin of caren Tor shes 
ssersation, Boe vluel aod Sve actnle forma ee, 


{a'the lat case, made to coincide. 


it 
: 


fo 
be 
ff 
a 
ee! 
H 
3 

3S 
= 


ie en 
aa ol Germany, Fraon and he 
‘of Europe generaly. 1 alo, caltvated 

ct in Ania ‘he Hindus in common 
“ean th best food om 


1 
; 


‘extent fn Ana. 
Tih the Heya, 


: 
I 


‘pen, There are 
{tren Waritin of lentil reengnise {n the countries 
in which itis eltivated the small brow, which in 
the lightest flavoured and the best esteemed for 

Mand hariota’ the yellow variety, which ty 
slightly Targer and the lent of Provence, which 
fiat eeadn as large as small pen, but in Wetter 
pprsiated a fer frat Hn for dh grain 
aod for mac. 


Lever, an inflexible rod—atright oF bent, as 
spe Sheinay teeaporid at ae point of 


dorama 


Pe relat ere ante 
orereoae ie 
eecr 


fol at other two points. The 
inci governing fever of all ort is 
‘iat the power andthe 
Tesitance” must tend to 
roduor opposite ations 
ound the falerom, nad 
‘it thelr moments—the 


Piet, 


merely 
al; or, in other words the power and the Te 
Binnie ie arene rato of et repectve 


shortest distances from 
‘he flora, When this 
{te case thee fs equ 


Fea, 
‘Thee conditions mey bo 
falfilled whether the power B, the fulerum Fad 
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trith the hand alone, and 


Sol and agar dong’ and 


‘thou ectoral 
pole ap Wingo ed. 
Tavern of the third lass 


gw aint and the 
6 1b pull on Ain order to 
he hand (weting nade the 
eer a, "aver he cond 
on he fine oer 8 


‘of the fist i 
‘hung om the lover, whereas with one 

‘tho serond order hi puah oe pull t upward, 
wr able to exert bis fall muscular 


Who Js is required 
au my be iin, oat ae bar tel 
italy long, by-meang of a combination of them 
ian fn fy). Hore the levory have thee tee 
Ae atl ofa toy and a itl consderntion we 
‘mao ie plain that & power, , of) is wil balanee 

Sveight of 37 Iie” But inthis instance the 
partioular detect ofthe lover ya mechanical 
Bower shows Helf prominently; fori the 97 th 


o 
Fe 


‘mass has to be, lifted two, inches, the 
equires to. act downwards throogh’ (2 FP or) 
Gilinches? and, ae the extent of sweep of the 

‘annot be largely increased withost Sncon- 
Fenjonce, the tvantages of this contrivance are 
confined Wwithia narrow lms, 


{Sopra gh hte 
Spkirtacs Beveired” 


Tete 
He git, ea ol oi etd ith eae 
erat Saboer aod ensbsne “acd” and becomes 


joc ng 
sured ty Gainer partly filled with lie 
tae en Aiea aero 
"Live i about twice ax soluble cold an in bol 
ingot, Yat even cold water eal takes up about 
sa Ka eeight of lime. This solution a known 
BMitneceatt and in ech ty 


ol oth 
wy tare tne in Mow often cotalan 


red foc balding 
rity 
nthe other hand the lie 

and 


‘cnaiderale amount of in 
Winds of aight 
{or making’ mortar. 


= 
mone ct 
peas edge oye ore 

eo mints 
foe are geri Senn 
ca ree ocaa Ae 


ee ely 
rire Stee 
es 


ctor in & foray in Tela 


ryatalln 


Fimentone, chal," Ie i always present nthe 
ier the mn contitvent of 


in the bones of man and 
DMESTONE aod BUILDING 


Calcium, CaCl, is, a remarkabl 
“i alah 


‘Chloride 
Aeliquescent bntance and one of the mat 
of malts 
Seats he thai wate fr mh use 
Uing"Guen, nd ‘the papes of tresing' machines 
‘a ite with' solution of 1 to convey the low 
temperature produced to the cooling Yesel, 

[cress Sombination of lime ith an organic 

i oval ve which tof rea 

[ortance in" pathology an frequent constituent af 
Erinary caetit wml malinentn; Tor a deserption of 
ince Oxaute Aen. 


espa Locate, tral, 
Feat tinge ee igreot bed 
sae ern th fa 
finer" anon 
Ronit neste trmet Contin (ats Ions 
Terdtaatat tt out bused “oan 
reteing lt gic cttnaeot ines 
SScarishenlar eel ane capped gt 
Sunred late opulent pony, 
fused teol he ie prints i 
caustic alkalon, bat yield & white precipitate with 
satateergs wie eclonente sin enon 
wihceetel tatons tnt era “Beaton ot 
Hip of tine 
alert aca PERE ws dats 
SEC exalts anni ch, 
‘Spllata of oxalate afin.” ‘is: prviitats 
intern ener ite 
Pac tis etlcce “comely dalmated ta 
aire linen wenn oo er 
Te vat be a 
Tine seated later Metin —Qusting 
con ws ota‘ He fates 
Saletan Vedas Pes temnoaly wed 
staan ate ae 
TRIE Eh peta 
Peretti har 
ike arn tty hc nba te tu 
Tis ueo'as a constituent of Carron 

tain antl i ihe ede suet 

ardent tae ied othe hap 
sit wi en's pea 
SRP Rh care cpa 
Bae 2th * Paice aaa a 
maha carcmaesof Thee anle quae af at 
Seal tedyperterd compe’ oil se 
spiced Riles Toa poet 


resent 


Lime-tight, light produced by blowpipe: 
stare ate guns! kat plat eon 
AQicklime, “The ime, which ought to ie warmed 

chan, een ian andes he 
owpipeslame may be producet in various waye? 
(i) Waving cuygen thiogh 8 mide Bate igad 
wor 


ato od cane 
IAB candle: 
(800 candle 


‘hen both as euplayed 
‘cod with bencoline, gives light 
{ey oxygen and hydrogen, up to 


{take place elsewhere than at the nozle. 
tse Where oxygen Ie saturated with combustible 
SBaterial the apparatus ie so suffed as wot (0 
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allow an explosion to travel backwards in it, Lime- 
Tight was used on the stage as far back ma 1957-35, 
Dut wan greatly Linproved in 1851-62, when dae 
‘was prodiced at Drtry Lane, 


sobimiments, om the Lain, word Ze 0 
exmear’} may be regarded, {nso far as thelr phy 
‘al propertien are toncernc, ax ointment 
fhe Eoin’ off we cheney, mat of 
{hem are souyo-—that into sayy compoutée 
‘and allaliec Tn consequence of thet slighter eon 
{tenes they aft raed tts the sete sey 
than ofntmentn. Among’ the most important of 
them are Lininent of dommonia, populariy known 
1 Herthorn and Ott, which ‘by mixing 
Sed haking ‘tgetner'sletiod cf sermcots and 
‘liveoiy an in employed aan external smalant 
fa rbefcen tier sera and shee 
Ui the onstltventa of which are mu, canon, 
ita of rosemary and which fs used ih 
‘Sprains, bruises, rheumaitamy Ges Liniment of 
Bima Caro i wich repo ya 
Kinser off tine water 


ail Wh 
wih 


? 
toyed nx 
‘an aod in neural rheumatim, Thee 
free eis aiment cong to te gi dba 
fon the term haa gradually come tobe a 
torctre intel fr try wn Seah ae 
he linimonts of aconite, belladonna, cant 
foting, er wici are made by treatlog the drupe 
Hable and haba» nce 


Linseed, the seed of fax, largely imported from 
tho’ Continent ‘and India Yor making! lime ot 
‘and oidcake, In making thove the set are fat 


bruised or rushed, then grou, and afterwards 
iubjected to prenaure in hyseuule or serow pres, 
fometimen without heat, and sometimes with the 


ca 
18a ht 
ot pr en 


i 
the unboled “ail” and baled "or ‘at 
particularly ndaptod for many sen “The'Diteake 
{aime in Sxprening Tinea ali very uses 
for eile Sait ply the ee scat 
Sm milage, whic Yor thickly wi 
Tinieed meals wack 
fou 

irate 


cra tho name given to linen cloth or 
wile hdted rst down ass fot at 
Tatra nite for 


at none a sosia 
discharges. % = 


‘pew topeoeded by 8 ction 


loth apetaly woven forthe pepo, wi 
soft ant ay. ae 


‘See alm Pua 


‘Thin name is given to the ve 
hich are favoured 


i ools, te fatter ural 
sl earamay soca te fatter ually so strong a3 
{olconcen! any other favour. Tt isehieliy made at 
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‘bak inatead ofthe wild: kind, a fine. delicately 
favoured variety called Mareaquer are asod ty 
Dalmatia, "Noy, or Orme de Noyce ia weet 

jth braizea ottersalmond. Pep. 
Sermoxt usally consiataof the onlinary sweetened 
{Bar tavoured with the scent ol of peppermint, 
Shichi prevonaly rubbed up with relive ny 
Gert rn at Kirchner st etd 
Under their wn natu 


Liquorice (Giveyrriise), « genus of perennial 
hethnteows planta of the mated order Lagtainns, 
sborder Faptionacer, having lng. pean, sweet 
foots, and generally erceping foot siotke: pinnate 
Faves of many leadety sil icrtaating foam od 

(one; Bowers x pikes iacetes or bene 
Biipped calyx, and a 2leared’ keel” Tie ancient 
Greek name, now the boantcal name, signifier sce 
‘ot, and rom by corruption Tnywoice and ater 
‘modern names are derived. The roata of Tyqworice 
tion on w sane 


to feet high 
find ‘racomen of 


qneice (Olyprriza glabra) 


“They 
considerable quantity, bat the 


(tract of thet (Bl 


Bast The only 
Tepudota, which grows in the plains of 


Misaoeri 


‘GF ifthe (or vic) acid, ether free or im combine 
{ioa, or both, in the Une (qr 

Lithium (ays. Li; equiv. 70; op. gr, 05986) 
thre metalic base ofthe lial ihe, ad derives 
ia nue fromthe Greck ward thon i 


Sy ces Sees 
Se tecalogramraese 
Heh Reiter ce eeryaate 
Sat renner 
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teny and of being drawn out 
however i inferior tn tenacity to 
‘fosen Tein the 


‘ger (1a Ch 


petal cet 
ine Gees ae 
pate ne eee 
SRE e iris acre 

“hs prewenc rays 


Tn medicine the sate of ithia hold « high place 
sive of are acid, “The atonal andra 
More elicit in auc of got asd gravel as ihe 
potash salle, 


Lorry, tty ie wena 
apices: atts tt at 
Seta soci Attar ra foe 
deaie wate bra ora ee 
Poors terror pa 
SUE St tet tartan ea, 
stings imate eet 
it Gear al nen a 
Sei coreaithas ist 
ES Ne ce raat 
icy fates eh eae ca 
Sola varaaral gana 
Beth Santis cee eae 
itadpracpiheas Getter sses 
teen tects, Sous ras 
king of Bavarin settled « pension, lived to neo hin 
Soseation brought to complete rerletion ae 
wi foetenr une areety ile 
Sutbescns ara cada wane 
iy eet aa a 
rar atesm cara 
treed 
rpc tinh 
Fetter leacy tag 
WSR tte eae a 


the stoue, H 


Iimprenton in 


he erent in.” The evaing 
af the stone wth a solution of gun-aabi (to be 
dencrit ee : 


a 
ete 


‘iuerwarda devcribed) is an, almost indispensable 
‘ido tho water in reiting the ink 

‘There wre various methods employed in litho: 
sageresermying cm sane with: pa o bro with 
figwid’ ink drawing on paper, and transerring to 


stone; engraving on stone dawing on stone With 
‘Srayone of solid inky Uanafereing fom sengenved 
plates or woodents, de. "These differ only in the 


Inanner of applying the gremed drawings to the 


sorfacnof the stan, “Fh rating from thom iin 
ea all cen dentcae 
‘The Stan The Snvenge quarries of Solenofen 


varia farnish the be 
ler quality are obtained 
‘The stones are composed of Hm elayy 
fale yellowlhwhite to light buf, rea, part 

bioe, and greenish colour, ‘Phone fa a 
senalng Wilk ayes of US tebe of 


‘the thickness required for printing: stones 
bela fom about 2 to'¢ or 3 inches" When in 
shergour 

Ease with sand 


ke and crayons 
white ase, 
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eign ca So primed ray poe, many nto ov et ape at very fh nthe a itl of hp 
ities es s Sonos Se area aed tesa 
REEL Societies GEA BS: Ropes cow mete nce pated ey on ba of ed py 
ie he retng he nay wn ES tase ceed ks eee swe en eel pr 

Seiticta andar at 


mony 
Sing ely vey i fim'e'hs ip aranging Th vriow cur Wilh ly rary 
i tae oS aly “o sree Spt on te erent soe, the prope 
iDehngant Sunt of oe evn tach ad the 

iy Maly ta be rodaced Uy grin one 

hat tile comer ad 


‘in handling the in etching, Ube torface of the stone teing eat ano fee 
ty Keen thats te sagh thetfum in mating tnotinee” When the for'a“qroat deal of profenional akill “There are 
Panto fi Rolahed ie ‘many Sferent methods of trmwing the tints on the 

over with  solation’ of gumarabic in Song which are too technica for our Hata. ‘The 


inet work in Jone by 
f'fne Drank, a mt Which rene "and 
German arate om tone are very” ski, The 

ed inthe suauner already 
rat eatored ks are wed i 

cing in 
ed ty sopra inyeesins oe tans oper 
Feit cbvidus that grent care a nozeanty to to 


aR RFE 


‘rumber from four or five to twenty 


a 
Bere iracneed 
ve Shar toy oe 
Pn aes es 
EPSipeil othe sone bt 


‘the proper strength it gently extn away the surface 
ade apart ofthe sade opening up the pes 
forthe beter reception of the gu to 
‘polo, tori cane it om grea, ad 
strpos th tne “of the dra = Tpenuifal generally piece of box 
fant sient stced the afb waa of ork Rr prof tn tr waysttanrowing Puch aol ie freware. ‘The daping aad 
find another coating of gum apptiod: when this i ("varie canon which are to technical for out ng ar done by hand 
dy iti ognn waned of od ‘pattie goin sone, cohet pnd ho fh fntectng gage machin nr 
8 ston fom the retng ink ‘oct atakine"'and ‘hand ps prndog i too exc dead into Britain Uy cheat erin and Vienne, 
wad wih tarpentne. "Hor al that cm be now jee for mde requirta sch ware now fled fom Ge fc tht war con ks 
then'on the atane the work Ta gate fonts batt Rima favariably extend bythe gratned paper the band 
feougtene nck lk that a wealed ots the greaxe On, ™RUANY, “copper ot sther metas mprenion. 
Hoe dein thosone, ich walthatsMectary, rine othe merce aqua, ple or 
inch and ink Fllngsmachine paper, coated with & white ase 
waving te black again ® oer ground, im passed, throwgh a prem on the that the machine ax at present in se with & 
ice of pare ie aca on the tp, pane Hho {tee"s(“tbe prpared pate, becomen impromed  qlinder 

rceveda wit te ri ed ay be drn niteie, Hanon iso 

front sioeigay Seine lier ingle) 


i 
in 


Nase. at oF tion wil fee The 
liked Tee!Ta GES nese mance anrwrdog ov stone i plzed gn a movable bol, which can be 


and printed ian Fainod or Hawered according to the thckne at the 
ork nrearad fare, ote ae, “The ah, fl mak the ayo te 
wr Splimder, whence a gripper arrangement lend 
ja atthe Star the “AE end” are the dy 
ainga are roller, which are covered with some soft 
or frantic an athe olhe he Inking ery, 
‘hin prose est"Freneh Teather, With In 
Brita iributor. The one 


z 
1 
i 


ema fs ition he pa 
Stet Tound wach favour n Great 


‘is on ad enti, 
nares Hah applaton flagrant ane 

set Ee ception of ne 
Piles"lnieed Sf? stones, with some aeconary 
Ferieaton ofthe etching and pring. “Tis only 


‘Civantage of connection with Fry lange subject, 
Sr"the Sine in more portable aad lem fable to 
reakage than stone. 

Lithotomy (Gr, tithor, “a stone: fomé, ‘the 


th toctnial ata for them 
the 


ot 
is te mont beautlfal of all 
risking tom stone, ‘The 


{ihotomr Ths evidence in forded. 
the patehtsinple petiminary operation, wiih 
consists in introducing into the bladder, ‘through 
‘elnatrnapnary paoage (the tha), ametalle 
Instrument, ty cane of whieh the sone cam be 
any flan ad 

Lithotomy has barn performed in various wayo at 
‘ferent ‘times: both {x the’ perineum. and abore 
he pan The esto orn tomy” 
{erected the former maine from the stone, after 


‘Many. aaby 
‘ire engraved ine, 
‘are to be eatery some oe 
SSOP cette "thay tines Se vee soe, 
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ting. xed by the. premare of the fingers in the 
‘num being directly got upon and extracted. The 
Marlon nilenl otoicl ox the oroneses Hea chet 


i 
fsa 6 dreepton ote 
Tange forthe extrction v 
a be mu 
the parte 


‘nye advantage of 
foe opening natiinty 


Soe 
Peter eins te emer ueeae 
Fey eclplceeeg L aT 
Hr Nis Fareed spies 
ieaaliadaranauter 

Pe rd om tm 
m Feats nar re 
Sateen” hime 
ce cone, See 
ia a 
ean are 
Se Ti le wd 


ier iri nd 
CTE eer 
Se co pininn ena wiht 
chitown of te eer cue 
weal late, Bag ales 
Ht detent et ont rote ie 
Eee eerie are 
Ree eee he ee nee 
Pcl ed 
eee 
Eiger 


readily be 
Importance 


hott. The tsteume 
{he disintegration of the stone Is effect 
{Tnced in the same mounner as a eatheter oF sound 
andy slur catching. the stone, 

‘The 


Inte to enc other by 
ragmentn are gradually 
‘broken down in te aame way til 
‘ream enonghto be discharged throug 
aati Introduced forthe paper. 


ts employed bth 
for evacuating 


oe 
eta uate 
evecare 
Erased Ba only die fo tht 
es es ae 
eerie a oma 
Racked 
Ee ite 
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tore effestive than lad leen previously considered 


general 
sake lithotrty unalvisable are "extreme san i 

inardnese of stroctare im tne caleslon feel, and 
Stafrmet narrowness or other otetroction fa Uhe 


‘vith is gute bepate ells, which aller ita com 
oe 


Tiki aintet or adlingvroar cout 
hs 
fy pibtsonn,elwing main, 
Terns. Tos cheer ave porters 
i inna a ig or 
foal tthe ng thes ne bd te gts 
Eilned sail the masts degre felon 
ieetecre Spd aod chalk are deo given due 
Sega py an hen tn 
SSE? cel othe market "The act f 


fatare ofthe changes which ennae is pot altogether 


OY Tt appear, therefore, 
vpuacis ofthe. 


aba the old 


hac 


"The lire ia wubdivided 
Leis, dod mire 


fee 'gi nd le equal to 6 3490000 Think imperial 
(otter, oe nearly 

Iver, The liver in the large. gland in the 

sai inde om sete, and 6 or? Incet 

fron its anterior to ‘order, tee 

aod 

it beuing, conten 

a the eopenity 


Hi 
¥ 


inte th gest ball ofthe, nes These ence 

trae opt he righ ttm, which catly period of atrauterine ie, the exertel ble 
ange asthe lef. ‘Phe veasoln of the Sesefiating nthe inetng,' and Tora 

tle artery, which comer pemah gta, mecoiam’ "Ater 

Titperal Mae what cere from ibe Body bat be peering in is outward 

F wen which cont rom 2 iin is tad 

‘enots bol of ihe inteaines, ‘troagh the intltine the part cf and to 

Sige and aor (ie Bit Dior 
the liver bas ather"wsd perhape oqualy tm 
‘to, is 6 ent ore 


i 


FE 


it 
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Se: 
Se ay te ee 
e aia see 
re °; ieataly 
a ‘Sa 
e. See 
Saag es 
Et Si 
F t 

pak ce peek 


fF 


or eater teed 
Feomfng mee fron tanae, "he most important 
he the cofmmovet, malady conngete with 


Sera condition. hho somptana 
eight in che region of the fiver, and 
theater saualy wont afer 


partlalary ns 


alt liquors and sweet or a 


tant riding ithe. most walk 
Seon nf, uvofulform, “With 


‘organ "bat alo in ‘consequence of disease of the 


‘heat or lunge causing Interference with the return 
of blood through t."-inTong-standing case of this 
Aioease the substance of the liver presenta a peca: 
ligemetiled uppearnnce, whence it called nutmeg 
liver Gall donee (woo Cxteuve) and Jaundice 
{a'r have arendy en sonido. 
ewe 
‘occur in the cours of other dineasen, expecially 


yemin; bat in thelr most characteris form they 
‘countries, and in & 


a 
Poa 


be fo 


‘irrhonis of the lier, or intertitiat Aepatite (Gr. 
rho, 


lea" eginw 


3 
| 


Het 


i 
aoa 
E 
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einemeet es 
tee RGR 
‘Ernilar lock i still sed tn the Faroe Ialande, an 
Sires esse 
fen lock with tomblers. -'* "CH Superior 
er ee aoe 


‘we up to 
‘beginning of the 10th century wan te common 


‘tting in tbe semeirealar"noteh, «, in the bolt, 
pshes it elther to one ede or the over an requlred | 
tn gure the et diay betwen, pen 
and Geran otehen in the Key lg 

iste 


Taatened to 
‘prevent any” other 


rove 
form of is is the bolts 8 the 
Preston, <, Which ts premed by ks 
ra the ech ering a ea 
the’ umbler and ores the bot een 


ak i eT, deal 

ee inthe e a eeN ete 
Toreige shi a cone ba fk ads 
‘ore pete ide Baron tasoqeoniy aided 
Does thet al aah ne 
inet a 


‘ose, and it may’ be conaerel the parent of the 
onder many tumbler over lock, of hich 
Manes Bin (1780) was the frst 


ye ly Sa anak, 
Ure aera 
tala, 


ie ate, 
paee| 
Lee 


‘tnd prose down, 
Presson corres 


retin eg 
Sore Eolaed aid 5 te harnod meat te 


ol down and ann wo ck ae 
‘wn lock. 85 much, confidence. had the 


Styrene hour actly af work on the 


‘each having one of the ix spring, 
‘onition be stump, e ie 
ass ll the tumbler before 


through the gals, 
vl can te choe “Aa thin gute tn dierent 
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Fig 
ion in overy tumbler, they must be raised to 
ermeoningy arnt ear hey cl 
fi, bas siercot ape so teranged tha when 
115s famed inthe It ep rae te oe 
amber tothe proper eight, andthe step nearest 
the en af the Key, siote the Dott: the stump 
ising theoogh the commenting 
ing it the apace, 9, no the 
re key, seaume their original postion 
pening the lock the reverse of thie move 
i fixed “om the "backimont 
ove te topa of the. others 
[e"ealed ‘the detect. "Should any lve key be 
tiie in the lock hen Jocked, oF ay other en 
ih iar of the tumble 
rangement xen 
fobutracted “and cannot be 


{tml to deat ick the ck by 
Ace the lat applied ty Ingenio inate 


ethos iho ta ecb bee 
Aatcntuly nocd againnt alt tbl tock, unten 
thectally sAfqyuneded. "A movable eveulr carta 


ttachod tn the keyhole tthe inner plate fo moved 
ty'the afterost step ofthe key tb tne 
fBunt "Thin proventr an inapetion of the a 
i kg pres en a eco at 
Aad Ina the eyo ‘they are move 
{ing lontament, ax nating can be arte oud 
tha tek without aio rang the 

Hobe protector lock 
in Bird's and Chi 
triat tn fer m_protetor, tt 
ncaa rer, 
Which fe nivete nto the 
one ao i he fn 
pniion iy the. fition 
pring, The wtur, 8 
Sao he protectin 
Ami sth betty nets 
tie tumblers {net sen in 
the fe) atch ete ide 
tthe bolt. "Tike arrangement entirely. preventa 
{feeling forthe gatings of the tumblers by presi 
‘ack ‘ie bolt If any attempt ix mle to. pl 
Vek the bole when Torked, it only moves the pro- 
tector enough to bring down che Tong hrm, a 
rout hin fred the tack pate of he 
lock) ay shuwis inthe fig. Ts prevents. a0 
Fei ment ot fe Bie te poets 4 
fet fee bys nght turn of the proper 
Tock, when in combination with another 
‘trangoment called "the ‘revloing” zz 
revert tampering with false Kye han succes. 
My eetaarpe orm) Beckett Deninon) 
invented 'ntoditeation of the tumbler lock which 
Jocks with a handle, ooly 


Mie 


ey. This 


fo open fk The keyhole 
{atrument strong enough to injure the lock ex 
be intrwdaced. ean other advantages, and its 
{vento claims that fi unpickable- Te as not 


‘He fs alo dhe inventor of» dust 
holes of locke, operated by 


Eested by wheels 
fam be turned inde 
{dex on the otal 


{re cindex wth he dite whesis canbe ered 
1 pleasure: and of cour the Weck can ony be 
‘Speted by thos knowing thin combination 
Seat pole af the lock’ that the combination 
imoy be forgaten, "The Yale ack. an tm 
Provement thy Bic Yale ot Phlndelphiay on the 
Urncinck “ingen ty" Hahertrd of Jedburgh 
Stand, uric, A'entch in combination wtih 
TRS'TERE oy Set to th the eck can ony be 
eget arches by he get 
Stengel ey acka were at introduced inte 
England’ by Mr Hotta, who brought. Day, and 
ReGcihs Peratopie tek to Lanton in” 163 
‘Rice mady”hoploventent, St labia 
ee o Gieclieed t'cmpler tad cheap 
at, niodaced «simpler and 
Tete of iy en ingenious modiation of the 


ecealty of havi 
rein ar 


i 

Ft 

T 

i 

fF 

fr ef 

£2 
i at set 
Be aes 


4 
Ai 
itt 


FF 


‘iced pat ot 
Sis fa 
‘PShoote the bolt nol abown inthe fg The 
2h ple of tampered el wei 
i i in 


‘toatl fnedon of an oues, and the Key! 
pondingly marrow. 
Locks made for varios such a8 doors, 


pierce tein andthe oka 
tock foe" drawers, cupboards, and the like, 
whch only reguize to be opened‘on one side, are 


iy taade with a central pin om whieh the 
svnith piper works; atin Yocks which mast 

‘dol loth des this arrangement i 
imponible, aud the key & solid, working throagh 
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‘hole in the lock, Tt mast, however, be ymmeti 
‘alpo as to exactly reach the turning place of the 


Fock’ from either ide. Locks which are mortised 
‘Big Seco a eh dor‘ called morte 


‘Many ingenious astomatic latches hare been 
invented for enbinee and the He which shat of 
{Beimelves when he dor ln and an, fo 

‘open without a key or turning han 
{hey aresued'rhen security isnot required, only © 
‘ean of keplog the door closet 


Sa seat 
Bip sie a te rl 
aan asetaat mts a 
frown 0 in arithnasteal progrésalan * 
pacer ere rats 
SERENE MES 
vag 


‘ation dati to glving the name of 

to the terme of the arithmetical series, the word 
logarithm (Gr. login, arithnos) meaning the 
fomber of the ration’ ‘Aw to the ‘ise thet may 
teeimate of sch nerle, iC willbe observed that the 


Pave il 
Heaters Seat ae tas 
SS as ata the ate ay 

uhm of the quotient of 


toro logit is th 
the man i 


any Togithn the 
Inca te soopoatig’ wooed to 
tive power of the multiple=eg. 84 x3} m the 
Iori of (ad uae of & 
logarithm i 0 mathe. coreapon 
root of ite numeri thi way, with comple 
{sof namtvern, and. heir eotrenponding log 
shin fio det, fk ple 8 
fnaltipication, eubtraction of division, malipic 
anol tealtion an Svion of evan, 
tin one wo maka the srien above given of pwc: 
taal Set real be pce io amp Cer 
interpolating m eof many baton the saver 
“vill explained below. We ave chosen 
the findamenial rai, o tie an being tent 
om illustration; but any other mutbar 
gral or fractional) might be tan and ery 
Aiterent tase or rez, given & different syaten of 
logeithms. "the system now fuse han 1 for itr 
base; in other word, 10 the number whowe Tog: 
sithin 
"The Ades of making use of series in thin w 
‘would soem to have boca known to Archimedes an 
Haha ithouthweve, eating any praca 
Sometsical operation had bacome 0 eomplentsd 
Tint the wits of neveral-mathemadelans were at 
‘work to devise mean of hortening them "Tho 
Nealvincention of logarithms. now universally 
‘Napier (qv), Baron of Merci 
id ig Conon Moab ag 


bern a iatiple 


Tnetrel nombre inereas, and. of 
ra (the nude of Which he 


sere 
Aogarithon iv 1) the utnber whieh is 


Late ly + ppg tee Inmany caleuations, 
however, the Intier isan advantage rather than 
eft" These, defects were howertr, s00m re 
fuedied : John Speidell in 1610 amended’ the tables 
mich mao hat the lgarins becae it 
Toginctal numbers He's, the oct odin 
Tider (eh contre eb of Napers 
nein forthe tegen names, Maa 


{SPs the erent’ ath 
‘Sieeatlcs are now Knows sa hyperbole 

Bet he great imporoment an made in 81, 
Prete alse mcsbvoions ‘rads’ the 
umber 10, and ancceoded before hi death inca 
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thm of 20,000 matural numbers 


‘culating the lo 
exertions were 


forthe ew rate. Bey "ably 
Stconded' aod before 1058 the logarithms ofall the 
‘antral nambers up t 100,00 had been eompated. 
rt have since chiefly eceupied ieatelves 
‘repeatedly revising ‘the tables already 


implant method of consiructing a 
tithe on ‘Briggs system, The loge 


{he log of 100 {which i twice compounded af 10) 
132; the log. of 1000 = 3, &e.; andthe logarithms 
of all powers of 10 can be found in the same 


faanner! The intermediate logarithms are found 
Fy'continually’ computing” geometric monn toe 
teen bro numbers pe greater andthe other less 
required. Ths, to Bnd the log. 

‘geometric mean between L and i 
tariuhmetic mea (cho 


Bronk" correspon to the nilthmedie mean ter 
fween'6 and’ 075; the geometric mena be 
{ree 3168 
ith = § (048+ 8) 0 Os 
Siti a hero ap be wn 
Bary degree of wecuracy. this example the 
Ted Hit ete ev the 

(03, ‘tnd ie conetponting 
can = 0608970, which 1 ordlgary” eae 
lone aed asthe logastthm of 8 Since diesioo 


{npruelpe, involves an enormous amount 
int the flee etd yeh epee 
‘on the modern algebraig analy tw 
referred, “According to this method, logarithms are 
Sopaiered a indices or gowern of he Falls than, 
ie 9, tgs 3, 0! = 10, 
‘nd th ler of logarithms then been 
fest of ndash repre he 
fhe natural number, 2 then y= rh 
og, patg gor ru yeth nae and 
own by the binomial‘ exponential theorems 
{ee the genary works on Algebra} that y= T+ 


a 
pee Pe ey + ke, where pm rt 
Ae the form 


‘Hosce 
1s the logarithm of wo the base of 
ing to the above mentioned 

01 p, wo have logur(e. log ofr tothe base 
Bet yes TEE ee, oan 
Soir, pong Sa for ros, ha) =a 
° ‘een from wh ea) 
fractii. But 


ie Fn, re 


i 
fg the 


footie! 
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of logwood. sho are made for dyeing purpown 

or althoogh self dar red dost not preiucs 
clouts ether alone or with any ofthe rd 
mordanta in woe for Shases of purple, 


re tee, 
Favender, drab, aod gray are eained from i with 


Tink (gv) As a, medicine 
So's ven canes a ero dit 


it ord: Cucusbitacen) i sod in Rngland 
foctne ana bath sponge or fesh-rebter.. Thefe are 


soa, ten opi ofthe grass own, bat the 
calcd, regen te, obtained ciety from f 
‘szyptiaes adios the Heat of, 


(2tilengala silds a siilar network of fibre, and 
{ti there sed ax a sponge or dishcloth." The 
Seow of these pout ie alo worked ep 
{nto akets and small ormamental artclen 


Luelgen, one 


the most powerful artificial 
lasnpe, and ‘apecially ‘well adapted for lighting 
Inge spacer, whether open, oe covered. The 
Tight, which is produced ty burning sreasate ol, 
ig bili and Wifeed, ant does ot case Wack 
Shadow ike the 


‘road flow rene 


‘hich the and 
down into the small well, in the bottom of 
Eietenk The compres 

‘apd forces the oll up the tube, B, to the cll-cone 


ond 
forge of 2 speay or vapeur which i immediate 
{nflammable. There forme af the 


sata 


5, hich was, fivt_ wed in 1885) bat for 
orked by 

‘whieh 
ves the 


i len 
ee "forwant 
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ti 


ot 
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heated "hauaer male 
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ppantal remaine 
ate (Lat Tatum, ‘clay’, in Chemisty, denotes 
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ir oF for comtng glass Yeas a8 


Sapour of 
ta'render them more capabie of mantalning bi 
‘Gapertter, or ior apeling nena 


THE SURVIVOR Vol. 3 


Lye; & term sometimes nue dente al ea 
tiond of alia, Dat more generally appropriated fo 
talatione of the fixed alflien,potaah and soda, 
inal, ‘The soltons faa ota nd wa 
Sid yer ‘The eld sich romaine aloes oak 
‘ance has toon separated’ from ite solution By 
‘ryrtalintion i called the mother iy. 


Lyneh Law, the summary trial and 
iment'of alender by: privat and anand 


ind eer uaten ofthe Ameren Union, how 
$rop e paonent for era cna tne 


{ggal'machinery. fo. the Hx. Years 884-00 the 
Nini of ite" "he" Une, Saas vat 
wivwaing! a" Ota the nto 
thy’ minor pusitimen eieegaalo 
at ch ( er Vikan Sng) fei 
ape tarm fcc cea pl oe 
rniahmentThe praae haa bee variusly traced 
1 Vina selid'tad te e Virgie een of 
hat nat to one Lynch whe van ent out rom 
Hen hs Yo tpn ie.a o 
ring of Galway (qe) Qe Trundle Jet 
peter tration, relors it to" i 


Machine Gun may be defined as » 


eapon 
inet fui xe amon trom 
{hopper or feme, nos to fiw ruceanion 9 fro- 
Jeeta rm mento erage, in eomtraditintion 
torhand weapons, much hs Ttepeaing (or magasine) 
Hille} and Revolvers (ah 
‘Machlae guna maybe vide into two elsaee 
the mitrallnse, whieh disehargen 6 stream of 
Hulett! mach’ exceeding 1 inch. a. diameter, 
sand the "revolving. camons ot quiek-rog. 0, 
‘ric thrown an explosive abell of several ponds 
‘weight. The Biv clam clues rife-ealibre gan 
fined 
nanny Caso 
(av.}, though parhpe sometines considered te 
itl: all We contingencies of exmpaiga, in 
onvoqsenee af the evnparatively delete nattare 


ioe Le more 
eee PE tne (un Jed 
aulatearnb ety te 
pedi eer ener 
Behe ermine 
aes aera 
Ee ee nth fee erie 
tite 


eet a el alin hme 
fet Mid eid fhe" Pe Eston of 
Tag SH cae tty nat rls 
{nl ten Tsk, revolved found m fxd asin enn 
Meta a i aan rl 

ih a kl te 
ge ee the barely sone the breach, em Bre 


‘ge tnt 
ont the barrel comes ner the 
LST then”Soaancr to move evar 


perder aires 
Eee ees 
Seals veces falls into it. Thas, when. 


Ty 
ea i 
Re ae 
a = 
a en EE a ala at 
ERAT ME aitenel 
Patencielomengen 
Coie camre ts 


the earrilges are carried 
alton discharge can 
‘The ballet have no" lateral spread 


Soon 


faetared in, France Previous to. 1820, 


fot mach oer 
weapon. were” seret 


‘The'hatere of this weapon brought 
into distavours tat when® protected from 


ct of torpedo boate at 300 yard. It con 
‘Sst arully of four or more berinedtal 


Fig 3 shows another form of rile-calibre tacking 


sent ns 2 a tn 
{ore wit He aray.” The operations of Youd. 
Soni ences ta 
Sure practi Si 
ges ime erg 
tg = 
hhetwreen being filed ith water to prevent heath 
Rar iets 


'D, sich brings ito 
‘of the crankeabatt 

an dated 94nd) 

leroy wile ep 90 

‘rank’ inde ¥ rests onthe baer 
ring (dotted) is not only extended 
coll) but farther elongated by 

i up of tho chain om the fea After 


ize to drop 
‘i le the spiral spring ates the Jock to come 
forwar. quicker than’ the recoiling portion of the 
‘rv sa Ut atthe same natagt ha tho bated 
Tock’ clones the 

‘the recoil 

vn aay 


the chai 
Pees and cleaned 
“The Hotchios revolving cannon is similar to the 
Gatling gry masta aa consists of five barrel 
evolving touod a contealaxie It there 
Tock forall five, instead of one. 
the rotatory motion of the bar 
instant of ontingonk. Exch turn ofthe eran 
Inmate Yous que barrel and tres another, wile an 
mpl cartrdge-caso. is. ‘eing extracted fe 
flint” ‘The mechani isin few parts wh 
ine, ronan evel, with lobe 
sind that a lange Hat one.” The bree piece i al 
‘The ealibres of the revolving cannon vaty from 1° 
inch to 2 inches, et the tor ina made ® 
Spounder quick-fring’ siagle barreled. feld gus. 
‘The projectile i either a stel shot for naval par- 
poses! oan explosive shall “Ax many as eigity 
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Tie Teen ee drake wn ntirpmmorph To mc anal 
actions faunas apical vrtncs were apr th 
tears etn ny nore mn eek 
order to to their pomewors, who acoringly deed and 
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leatity ing af eapplies of money. From the most endent 
pc ction SFikd'mag. tien aptniae is Pave Inn” sar to 


hae, been fred fos the ele 
‘and good realte obtained ata range 


oer of 188, 4 detachment with 
roachine guns was, le part of the war esta 
dimen Gf every brgude Of infantry or carat 
ees Betah ‘ny Hach inant” detachment 
‘onalat of an offer iwo non-commissioned officer, 


Waser 


oot eee rome talott to 


iceapyioe ees bed 
ie 


lon legend ha 
wou ofthe round Th 
ea tse (at 

raclive Derren, ut the Tehten, roy 
SFven Jas tn the bon fenton there geo 
Sila ta tho an col uly te 
‘ay dupa mii and md 

Bere 
engeaee. 


et pes 
‘there are fifteen men, of wi on two are 
hy Pee 
ar hoe tego te 
feb athc nS ano Mare 

ten or oa 
GB ee blr 
hanna aetauns by Ba ae 
Be rein aie care aes tate itaaecas atc ie 

i, 

ie 


‘eanaparent saan, With & 
eaiily sable 


gun thus taken 


of European wich ered as 


whrerbalit in drend oft 


Rating. Independently, in ponitons where riers 
nai efeeclons, els wef a 
rane resi, i 
fours 10 un W 

renin tna” purpose witch 
sided to. "rbe in tng og 
ekg gum, om the ki 
Tapered the tinny atillerspecen of 
talib, whe, by not, checking or tiling th 
feoolh ental renter strain upon the eariag 
reqare ms, work ther, and take loge? 


ym. Mi, ule. 24) is @ metal 
hehe ary widely dived over the glob 


Tein present in many minoralse.g. dolomite —a 
asbodate’of ing and angneni ; wb 

fnte of lime and. magnesia and teorsehac— 
leat of magmesia Tt existe iineral waters 


Manganese (sy. Mn; atomic weight, 6) is 
“aMalteabiity ith prover which corain gah ht ary mata Of wiih ay be 
i ello 15 tha Senses, taken a the representa asker n clout 

a Gan wrought ion, i 
inky an en hard a 


pence 
being! eapable. of reduction into 
flog not exesling the 00, 000th of an ine 
thickness ;'and niver and copper may be relueet 
ye ag lta 
ry of Dati 
he conaant ea 
tremely t 


er a 
eee 


oe eg ad wie 
ie crt as rae Terai man ao SB 
seg tanchaeh niga tet andra encore ofl «Se : , 

Meng at Dow ceil, Mandrake, ond at Se Th nny Maine an we 


‘th natare, and is the general 


seta tse autem: Source of uho other compounds. It ia Known to 


ie ica Aas Gate He vin, 
fait ee ema aoe 

Hes iain ee ce ie 
ig Celi a aoa 
Far Be! neat 
feed at eo 
sata quantity by feng together the chloride 
TE at ek ala aad 
Hite eave a Se 
Seated 
Se ae en, 
enn aaa hoor tartan 
eon oe 167 ay 


me or with aulpune. ac 


ianocs proper. 


{ies ike those of 


Mauganoue oxide, MnO, is a1 olive green 
ders “it salte are’ coloarens, or of x pale ose 


nme, clog Tt alae, nS, nk fal 

Emer acm to we calicopeiter For the ps 

nts about, 19 tet ol black and brown exiury ve 
cal with bleaching powder 0 


: Errno "ant pelpand aly red by the grade ater 
ina oi Asim pee ett esr. siete ll Eis manganese “Pomangaate of 

or cl the verlag ca fete Gro through potash, ‘on thin account its somites ea 
1p the hot or cold; (i rwvor’ tbe” lght TAIN. the lecclopment of « Inanch widch stains fe Ehemeleor mineral 


Era a Renee Maneater Mabe 
uals, Waa hgh neki stented ra Os fone’ nina tit, tod te Sp 
sae ta Ne ie instep We tec He eS the mined mangani. 
safapiy whe ts sigs Dey pean ine E loroed when 
rant re sprit inh aia iene ge 
in MgO (which sad as cp svenganie anidride, May, not korn ia the 
el by beting he tote msi Es tea Teta ined ear Mae 
i. SSP GS a ee” Sen pte 
he best known ths. Te rin gre 
‘nesia. The carbonate, MgCO,, is found in nature, ‘The large taproot crystals, and on allowing its solution to stand 
‘ Tae sme ties Saal tbe ait raphy become Ute, ile 
Pesan 
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ie anhydride, Mn, 


ieee 
sn alate" ar Ta cai of con 


salution fof a splendid red colour, Dot appears of 


§ aviv it whan sen by trite 
in reddiah-parpe prams, i the most impor 
ity sata Ht te largely employed in analytical 
lems, and ia he bao Coy’ Disinfectant 

‘Manganese is a constituent of many mineral 
yee an fd i al mot i te ah 
‘of meet vegetable and animal ubstances. Te is 
nt aay aaosiated with rn Various pre 
Felicine. ‘The bsoxide has been uses sue 
Atltate for bismath in dyspeptic fection, while 
‘arioun preparations have bee tied substitutes 
For iron in ancemia, but with disappointing resales 
‘The nangannve “and. permanganate of potash 
really pat with heir ox¥yen, ain Weak sation 
tro sel aa disinfecting aa astringent lotion. 


Menthol is x camphor obtained from oil of 
f byreonin Te basen used by the 
Japanese for200 yer and x Known by thaw as 
Hidkasno-Hari; tla, native gentlemen always 
went alvout til recently with & meicine-box eon 
‘thie drag’ "The chief source be the Mentha 


ont  purpe the ail of which yields 
tenthol then thatof pepmernint in many nervous 
ston, phn nea, tnthache, endache, 
{Eee imoribe inthe for of ee 

fowiat rele. When 3 


kin twofold action rent "The wenthot rapily 

‘evaporates, giving a vennation of elds batt erapo- 

{ation be prevent it acts an m rubelacent, Pro: 

oon feeling ot warmth Menthol hus. sso 

a Xi in used 

thera, eT 
fron that of ail 


Mereury, or Quicestiven (aym. Hig; atomic 
sete S050. oe the ald 
‘ani enpernturen “tein of 


oan elongate ote for 
ray vain om the wuriace of 
evenin no’ change 


on iia murtace whl 
ith 


ictous effects upon th 
tient to como cl 
‘Example, the makes of lnrometers, lokiny gases, 


Re Re a tenperatare of = 90°F ie freeges, hen 
Contacte coher and becones waa In 
SSaneqmence ofthe alo rte nt whic expats 


Serb ea ies ta 
Syne sig ied 
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inact of sod they yield metallic merenry.” Native 
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tren by far the tno Important fs Conabar (4. 

Pare two means of obtaining the metal Teo 


There 
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vay he intel wits ane 


Iie may be pressed through leather, Fein. 
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Metin een teeing wand wih 
vate, i rire. 
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1348 
puted igh antes ter Beccodcs Greeks 
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Te eens se 
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iptting auton of comrrive alinnt by 
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it recy (come stint, or exam 
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seh emet atin.” Tac”, 

ich Slrendy noticed ty Tow thee woo 


in ststeen parts of cold, and in Tees than treo 


parioal tang antes and eatre ay ey 
eed ant cls Covance abaeas 
ini arsliation ith te tals cries, fore 
“inlet samponndas (Aton 
ipikeformale HNC get 8 ha co 
tie facnala CHINCH ges han ace 
own sal ldo) 1 cme one 
Fancy h nate pepetios fag 8 
SE Stspcant oe intern i 
Soninls, seroet, paar of Sn 
Stata oaktion oy sss tale to & ole 
tion's "amimonia tn excom, compound, wich 


{row its piysical characters i tere sede pret 
tee thrown dows, the, ion of which 
Hgh,itCl, "Chloride of lates 
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doves. ‘The perehoride (corrosive subimate) hax 
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Fearne rate: ace enyniree abanantly. i removed from ion by rans of Yi le appara which mayb sad o achieve 
Sng ie Join see aces Sane acs comin wie aye ite in ane pth doe 
“al phowplaaf Hine. Tea als found in the ‘Song a beam of fight. twat fat desert 
iid papi of by Brenste Graham Bal non im comnec: 


M Coprolites (9.¥.), oF the dong of extinct soik4'phasphide of hydrogen, yf thewe tion with the telephone, at the’ Boston mecting of 
af ere ee acta Tee cts the American Association; but already fo 187 a 
Rata Paice tring Attn SO} anna hn tly aig 
vagie Saag ty bl s Siete cere alee eas 
the silent ting by ting memento phos, St te Patapon gene te Yoraarten 
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preseure ix dispensed with; and the same end is 
‘Eiainol without wasting cnorgy through tition 
in the vortex, F, by shaping the vanes ofthe fan aa 
ig lace Whe Slots. See Cotes applied 


fy The 2h used, in pact. 
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cali « Gittard's Pejector (ae) worked’ Bywater 
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‘by dyere and calico-printers ; and it is also, whee ands a red, and lithiam carbqnate (a costly Jkes. Of ascending fireworks the rocket is the 
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ie oxiilss "It iron, cobalt, or pickel be reduced ‘Rea stein the base, forest rocket 


| 


‘in, The upper portion 
ated from the lower Uy perfor 


ute om i se i ove ei 
Saleh sate of such eteme dino 
teste acanccen ty ie ordng acon of te 
ree at an the tendency to sap nition 
settee y ihe nterpatton af se 
Wier'an ile shins or magne, 

rile afte mde soo’ Far Sm 
Fete ice ae nied th fcr spe, 

Se ule to ie the Souhpapet 


faguae 
etirnen 


Vented an 


tile el pler kinds of fireworks include squite, 
Celicated n's 


en he of ma ee a 
oe 


powder. to which's little charcoal, bulpher, asd 
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tale eoibanas or ostinble eelcabenn ina gual spin of wine, ad" dred 
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of quackery, a0 
Sad Goveui to be ttarste 


ti 

ag which they ae not 
Mita antidot! “The peblemore of other arte 
tonfes ‘the inevitable invincln of thingy tall 
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‘ther alkaloide in varying proportions, Quinine is 
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Tucted experiments tna ran: gauges with diameters 
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Rape is having carnal knowledge of a woman 
whtDRt her counts coment” taf th Soren 
Inge not be extortad by. siolence or Ureate of 
Polen Terminal tae “Amendment Act 
es that aaa guilty of 
vonating woman's bash. enacts it 
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the thied a misdemeanour punishable by two years? 
praetor 

fa the United States the crime ie everywhere 
treated‘ felony, end punished with imprison: 
‘ment for fe or for w ndmber of year; tut tho 
[Punistiment ie somewhat diferent fy the diferent 
Rates of the Union, 


Rat, » name applied to the larger species of the 
sole onan Be iat espacaly fo the vown Tat 
[ee dersmanes) andthe lack Hat (M, rettvs. 
ethic, wit are inl, anne 
rin rate ar agile and gracefl aniovas, 

AaT'Gn tnrrowing, predominantly noetarnal’ ‘The 
Ight even, lange enn, nuked miu, sat far, and 
Tong ncely tal ae fins external characterises, 
‘The Uwown or ‘Norway rae tennaren about eight 
inches in Tength, not incuding. the tl 

‘Ssoally shorter than the body, Tels grayish brown 
in‘culour, with Hes-eoloured. ear, feet and tai 
Hack varietion sometimes occur. it in Welieved to 
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{ithe lia tea Pane or Btn i We 
Saris’ the middle of the Inat century In 
{Iwarmaavam across the Vol, and rapidly sptead 
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ial’ arived ome’ contates before. According to 
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‘owatay in ship ¢ a Ueen atibuta over the 
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Tat it smaller‘and slimmer than the brown at 


‘The heal aad Woy menshre six oF 
In"tength "the tal in at inch ar two" longer, 
ad iar slender, tha “nth 


aries mny 
ee al et ee inet 
Inoues tothe ela Tes original ame seem 10 


th 


i thr dad tate wey evoreagey oe 

inka an oma tae oes etc 
ath clout ctedate” haere a 
they limb and avin. They ave fond of ‘animal 
FL te al aon aang le 

tals all in grist to thelr mil, tn illustration 
thei Se ne. ta 
see eons nwa sane Whee 

alt ty kenow she taped asta 

ExT irl aig vel Sl usmasogedls 


Ta (Mus deena 
hel semen 

nage ace and hee 
abi wel developed Thetis re 
tht Leer fing, bates A 
Tee deh yates as ever songs 
pepatinn nega tthe soca kage? 
Sie canes aparently on umber of dened 
islitemangd tas Tb uid that oer fp 
den inlet bows found thar enasglal 
‘Bara very rl cclag onto e's 
eng Bows ten fog are troght forth at 
Tint, ater’ vey sort otto af about ret 


‘zoos as eg is well known, 
‘ally of smelt and hear 
intelli 

caret 
lay the reverse of paren ai 
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vooks,  Movover, the young bane sexually 
oo teen ae 
iene coy ta ce will met arequenty Co. 
Bao oh mage a varnas ways by thee 
Inrovs by ter vorasons ying of ll ri of 
thn by Sommers 

Bins li dey rodgeny evo 
nt and oven nahin soetca fs 
vctm.” Thuy are bee known fo eat olen in 
{arp to gn ote log tds, seven 0 
tale en flop ft Tie Sstrus 
tion hay in many eal et to 
{Sones of pay and amivoros taeale 
Steffen 'neoseary te ret to the we of 
{ean ona One a mente 
‘of meal aad planter of Paris. "Their 


yy 
‘peror to rabble, 
roe soveral genera nearly related to Mas— 
fag, Nevoia, of which an East Indian species, the 
Bsa fa bdet my meta er 
toot fn jot represented by It 
Wet ha oeinaly fs “Avointiay. Behssibrie 
ne apecen in Celebes, th 


usa and. spines among 


 formidate Afriean species (0: 
large nae and ferocious’ voraci 

alte rodent ther 
a 


aaa 
Spares 
Eipedacnc 
eerie males 


A, roma enna, toa) pate 
te ae ing a the rv och (ue Dros 
‘Tox) of the wiekingcal, It containa a ferment 
Mich eanses milk to clot (vee MILK), called the 

{a used in th 


Arment. Thi ° 
‘asofactare of cheese, and ton leas extent in the 
Preparation of cords and whey oF Te is pre- 


‘oteened in 
"be carded. 


Forman 
ariling ferment. has ‘beet 
orm of an extract 


may be had at 
Retort, 4 veel empl 
filing 


figure. they may bo employed for the prod 


‘ef wach products aa donot requir any extraordinary 
{ager df cold forthe condensation of cir vapour 
“aa, for inwtance, for the, production of hydro- 
‘patie or nltre act The globular veel in which 
‘hetnek ofthe reoré is inserted from ies faction 
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Fh 


Tantaral oxide of 


by to vente 
BMitauphe and to carry ff the smoke or fame. 


Placed y am at 


Between ihe fireplace and the beds fireiridge 
and the hase built over with a Rat ech, 


Feeerbrated, oa the tterial beneath ; hence the 
fan See Corres, nto, ami tnos (ping 
furnace) 


Ribs are elastic arches of bone, which, with the 
vertebral column behind, and the steam or breast. 
Tons (a front coostitute the omevus part, of the 
Walla of the chest In tam ere are twelve ribs 
1 eek le Th Ha aren re owe ies 
onneeted through intervening cartilages with 1 
‘tormam than tive remainder, and hence they are 
ermed vertebro-sternal or trv rit; while the ther 
five are "ar fase rid, andthe last tw of 
‘hen, from ela Quite fre at thelr anterior ex 
tremities, are termed foating ride. A’ glance ata 
‘Keleton, or ats plate representing the articulated 


to extremities fa porter or neice 
eisai Satya 
Frcene s koala neck, an Ttebereelige Te 
divided ‘by wilge te lower fact bene tat 
larger surfaces St into the exvity formed 
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by the junction of two contiguous doral vertebre, 
‘Sl he ge aes fe the ance Ti 
bent. “The neck fra fattened i 

Pine leg arf 


fie aliont sh inch 
ot thin tubercle in 
tol al eae, whic arlene (ap shown 
{nig 2) with coremponding erie on he upper 
‘of the transverse ‘he lower of fhe 
Eo vertebrae with whic the head in connestd 
‘The ‘shaft, prosentean extemal convex and an 
interaal coneave nrfece. A ile exteraal 10 the 
Xiberele the HU is Bent to form the angly from 
‘which point the rib pases forwards and outwards, 
‘hla curving fears 1 Jon i esa ca 
ted, while tho lower border fy marked Uy 
{icp ove, whieh legen the intercostal vol 


connested, in 
rad wii the 
serior one. the 
st articaate with the 
fn'the Councan the 


{oed sloth, while in he Cheiroptern eleven ts the 
‘niinary number, In Bivis each ib articulates 

veans Gf a anal Head with the iy of a sogle 
Neviebra: ear 'its antedor hander and. with 

Soegoning trtnavre Tren Uy eazy othe 
Laborde: ‘Moreover, each ib possess diverging 
Sppendage, ‘which’ projects mekwards over th 
ext ribo an to inereoe the comolidation of the 


Acleaations of the Rita 
Eo 


elementos 


ene geese, men net 
Sealers hee pave ee lean nd re 
mecca nnenteraa 
Togas satan ana 
Seg Shama te 
chat ne era Ct 
or crecaieceea yee ae 
Fatic eodis eh ee 
Ei lt eae 
Soares io eae 
pomp tie ae cet 
Seas Lo etka 
Soe es Ae coatie ene 
siete nt SAP Ara 
Sees ee ee 
ieee mua ome ty 
ie A are rl eg ee 
Sy tee beara 
erat ue empany en 
a eerie 
Pe aber er 


‘igelementa of ial Voce a 
ea only i aah 
host Ribs mays moreover, bo broken By mere 


‘reaare, as when persons are severely crashed in 
2"crowd; and iougnees are on ecard in which, 
fa ‘Te eae of aged person, the ibm have’ beet 
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provents os far aa 
Fi, and to rendge 
{haa ‘thorace. ‘The bandas mist be prevented 
From faling hy’ the aiion pf shoolderatrape: 
inl in order £0 prevent the shoulder lade rom 
‘Moving, and um ditarbing te broken rib, some 
torgeta confine te arms tte sie of the body, 
Hosea prone Nols ayeo the plows and 
oun th nor a reas wep ony he 
artealInyer of ve plea in injured, ifthe akin 
(alo. perfontely alr nia escape tn, the act of 
Ina drm ng from the eteroe 
ose te cal iar, no - cs or 
Sete it the formals sa pay weg 
that erpltaten and yields on pressure 


form, (Tina tonnerans) iss dimase 
dapentScs the presence of & pestle Senge, 
{own to totanste'ax the Trichophyn,Connurent 
td heveret in 4 by Malan. he fogs 

work of treedfce 


ae Sea ta 
rWeath of an inch in’ diamet 
dine cts nee cen 
irene ra renin 
feridaune kein 
‘ost contmon, tis chiely seated fa the Interior of 
ure sh cenit 
ratty a oar 
ST 
a atte sone Pa 
marqthata) fit appeart 4a a rom colonred and 
tifgtlyrelavated spot about th sie a threep 
etl ti tr 
ie cae ae 
JTNs'opb prolly intanes Inst rca 
poorer eee eos 
Ia cen ae ty 
Pie eR cared a Ses 
iy continue to increase till it reaches. & diameter 
sions ere ee 
face, the neck, the back, and the autaide of the 
3 na eenatctes os 


Ps fhe Scalp (Tine onerane anally 
‘court in etdgen, nd fo 


epecally prevalent hee 
{he nulrtion is defectives or there et profotous 
{alnt In te coonitation. Hy infant, ad alter the 
re, and can enally be ready 

arn in th 2d, sly, 


in become 
re cually removed, but when 
ny break cle to the scalp 


sa"aitompl in mad, to extract them. “The 
fame! covered wit m characteriatic grayiah white 


rier, counating of the sporfon of the fungus 
dean part ares 
find ifr from the healthy 
Slab or slatecloured fo dar” porous, 
a redo yllow i fie patent Th tm 
ekmacdon wil Tet na tong aa'the growth of the 
fang cuties and ovens when ey die 
{antouny, an sometimes seco, the wfectet spate 
‘ay becsve bald in consequence of the haie-bebe 
Hiving become atrophied: This condition, how 
encly pose fin Sine Iason clr 
ae 


ie nfs tere ay Less 
fenuin Sete, and nach cases are perdeulary 
to lead tothe spread of the dseabe, beewose 
the ‘Teer, nd often ecape recog: 


shouldbe allowed to go to. 


E 
i 


i 


i 


5 
5 


: 


Fl 
Hg 


¢ E 


ai 


< 


i 


i 


i 


i 
H 


i 


fee 


fntnient of ammcnia, or chloroform, 
Spanish fy, inthe form of 
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Saccharin, or GuLCIDE C,COSO.NTL ie 
fiom cater” e's wiles wont) 


Ine 


cy 


1 
3 
3 
H 
a 
4 
z 
# 
: 
: 


haan Shake aba 
Saas eee ere 
eee Seu oe th lo 
Sr im tat coer Gene 
‘would ‘serious rival to sugar, but ite, price 
cers inducement, and confctir a 
Shiela 
ie cece a ee 
b eaartiad 
Sh se a ee 
Sos Sse 
Sas cies gaat 


to or 
the prnepie of Lie valve:a a dome 
erably to conta rae 
an been steely 


td there ‘ion 
"Tuo end rot the 
Telddoarn ayatoat the sean prcague 


team ithe beer wil be abl 
Bethe valve, For most stationary boilers a 
‘weight wich can be moved along the fever to any 
eat" en 

fon ie Reed 
fone of the 
‘ating boilers 
the lever i 


eerie bale ated 
‘Shr nly be gbinnel hy tans of hy the pe 
‘rg geidng the valve hassle, 
Sema 


Sal Ammonine, known aho as Chloride of 
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Ammonium, and, sometimes as Hydrochlorate of 
‘Ammonia, is used ia modicive and In ebemistry to 
‘considerable extent. Tt is obtained from the 
‘mm yor of the gasworks by dd 
Ihydrochlorc adhd and then bling 1 im iron 
sob aling sana acid and hen acne 
ig the ammonium tulphate with sodiam chloride 
‘In heame way ; gn a thal sale ft many be made 
by adding hydrochloric ac tovalution of ammonis. 
Tocearsfa calorie, odorless, transhucent brows 


‘aswee, with an acrid saline taney and soluble in 
‘water” Tee uned sn an expeetorant in chronic brow: 
‘hid and’ poeuimenia, az a diuretic, diaphoretie, 


‘and alteractve ia heujutiom, nnd as an aterative 
{neuralgia {1 ls also given in catarchal ‘con 
Altona ofthe gastrointestinal tract and im various 
hepatic discus. 


Salleylte Ackd, HO, was originally obtained 
from Salen (q¥-), be 
teal rom ease cid, to which ie 
‘lle chemiealiy. Tray uaa be obtained from 
‘of wintergren or oll of west Mirch, which const 
Inalnly ab blleytato of meth Tt dovura in small 
hte’ ryataly, slightly soluble in cold "water: 
Fins'no iel, but is very ieitating tothe most, 
an eaaes shoring; ta tute Is netsh and wed 
Salley acid fo ted externally as an wntinepti, 
‘and san application in some skin disexsen 

For Internal uae the Satievtats OF SopKM ix 


fed 
flv, “Tis also 


gout and 
Tart, and 
cd 


etre hy being’ to 
Aisturlanees of vision. More wevere result’ have 
boon nated, but they” axe very rare. "The dove 1 
10%0 0 prion 


id Clana, 00 called from the ‘Greek 
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sad slight mercurial fator, Mercurial slivation 
4g therefore very rarely to be seen atthe praseat 
days Tt i wordy of otic that in the confluent 


{orm of amalipox’shere ix alment alan more of 
Tea abuodant aalivation, whic Insts for several 
<daya; aud if it coage abfaptly the peril iv usual 


ier aT ors, or los mars 
‘mania, ned not unfroquently 


‘Moreor 
to sal 


Salt of Saturn, « name for acetate of lend, 
Salt of Sorrel, the common name for binox- 
atnte of potash. "Soe OXALIC Act, 

Salt of Tartar, « commercial name for car 
Donate of potash in «very erude form. 
Saltpetre, See Nirm 


‘Salts constitute an extremely important class 
of aabstanees in chemistry, of whiel cannon ‘ot 
rit} way be mentioned 


oom oan 

‘asin atphate), “Chasers agi (pony na 
pate), altpetr (yotaasium nitrate}, Rochelle sale 
[eodiutn potissian! tartent) are other well-known, 
falts Conon alt appears to ave ben. known 
From the envio tnven nd the fat that te mano 
{eck word Als sunt im the feminine, igus. 
ithe acai iain 


ontanee The apn 
‘stances ater tn ale flow 
{o"eonmom sale in appearance, andthe 1 

Sol neved_ propery, alan "slat, 


term salt chemists now ordinarily under 
ve hil may” booked pn 

‘eid by the replacement of part or 
ne neh Uy mean of 


“alle aurmontan. The 
caver are evo Tool an an pnt 
salteand are someties cated hydrogen sala 
Tiere are several yeneral moses of formation of 
sate’ “Oe fe tipo he dps 
‘spon the matual ation upon each ncher of an cl 
‘thd Bago ta) hen 
‘ich of these nmeancen dh 
Produced, nual 


each betng Siplaced Wy 
‘Ths rom aiscolven im dilate hyroehorie or aa 
Pele acd with the evolution of hydrogen and 
he formation of ‘a forvoun sa 


ra actly ea 
mein thao ha ig 
hte pret eal 


‘mutually upon each oth 
shige alin 
Secs 

formation which are of minor importance. 


Biiicis ce 
are 
aearee 

=a 


ay iors 
Spvudeisshcane Seat tat 
Biveradetaete eee 
Sura ioren, Serene 
Say Behe ange tates 
= ‘aga 
ae pe ener 
SSS Lite ee 
is 2 utes as 
Seon, wea ee 
Seaey ean a 
Soe Sree oe 
SE Sco" Recast 
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the rowpective characters of a base and of an acid. 
Double salts vagy contain two or more metals in 
combination with the same salt radical, or 80 or 
‘hore tale radicals in combination with the same 
‘may’ contain more than ove metal 
one salt radical 
"SaeLunwersante ares pre 
‘th some of the 
ti restorative by persons suffering from 
{nines "The pungency of the ammonia i all 
that is wefal and the olls are added to take i 


‘ore agreeable Oil of lavender, lemon, clon 
ttn bergamot are those chiey sed. The cele: 
Tate Breton ameling salt tr scented with sls 


feloves and piniento.” ‘The manafactare of ray 
ental bottle to contain this: preparation is an 
frantic of the gla dso 


aster mn ing 
fobs asrera el i, 
gece ean nas ae 
Ca eke 


"Soe Batra (8 


ln, Cylln0,, i eryaline 
tr anion, the ae ng 
si pte 


water, 
Sant 


Tele 


in tho Bi a 
expanded lower header capitan of Artomiaiz 
tmaralina, var: Stechmanniann The plant grows 


in" Ranmi, and belongn to the natural onder 
Prt Aton sur ean i 
{etal which hecom yellow on exponre to light, 
fe pcinen i ‘hloartsa salen ye 
mn Fowl prepare or very carefully kee in i 
dark “Ten olouren, and shmont tastlem; prac 
ally insolable tu water,- Santonin bs woe in 
Imadieinesolely wv an anthelmintic, and i expecially 
ous ta. the. found worm {saris eonbr 
Four), being toch ea, oto. the thread worm 
suris verniculars), "The done ix 2 to 6 grin 
for'tn ‘sft, nd to 4 grain for w chill Me may 


ven in power, sane ‘or mixed wit nagar, 
tr dootvat fae itl alive or castor oof as 
the ofa (Cran fn ents)" Teshould 
‘bao ite eatin in weakly children. fe ie 
‘ried Int ne wh Spat deve 
kanes "On Stowe iin Te reader 


a 
Be ecient 
Sire Shae ape iat es 
Schein, ce erode 
tae 


Saponitieation. See Ors, Fars, and Soar, 

saponin ina vegetable principle contained in 
varioun plans inctoding the Sepomaria ferme 
UF Soap Wot the Pty es 


cute net 
: 


ol boiling aloha whic 
eles inna ron boo 


in wei ial inal propor 
Jialing” an opalescent uid ehich froth, whet 
Rinker ie anata of soap, if ve 

‘of raponin be preven, Te rlation, of 

St somprwore, br sometinies employe ta place 
foacian ofan alkaline sup for cleansing’ tho fn 


She eran ee = 
Seis rane Ret 2 os oe 
Bre oe idee os 
ree rican 
Tera Sh tng ee 
iierase geomet 
Saregpgin or aml hn, ed 
samen plea hate 
‘Posies omer ger ad Paneer 
Seis irra 


ferated 
the 


ae'Soroe Hadic, or, Jamaien Saraperila, blog 
{ported from thet inland, and bard Bet. bet 
‘rooeht into Burope from the Wert itdien about 
Ts908 ‘There are; however, neveral other apecies 


af Smilax having the same properticn and grow 

Th the warmer parts of Atveriea’ ‘The are 
ning ahrube, sometimes attaining’ a very’ con. 
feraile height, and. growing only’ where there 
{abundance of water ‘The root in’ many fect 
long, about the thickness of. goose-qull Brown: 
inhi colour, with sumerous rootlets They aro 
folded and packed into bandles aboat 18 itches 
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ig and 4 inches ia diameter, und by 
Ieot “The tase is mociig fy 


ue 


Ht 


i 


the welt He Ager shows 
twit bot there are various others made, nach ta 8 
3 


times even a woollen, fabric woven in the we 
bei called nateem sak 


Besides bei 


Sawdust. 
poryones an cleaning dusty 


very uaefel for such 
“and stung sch 
nities aa oll and piscuohionn sawdunt turned to 
‘sccoant in other ways. salle Acdd (qr) man 
Kecare ma large warmth wai mae 
inate ofthe hiaten of potasam ad seam 
i iron ie powder te 
‘btained i ten treed with water, Phuc lentes 
oxalate undssalved. "This salt fe boiled 

‘oxalate 


he Serbonting, sage 
he prncem for he tanatactre of soda a 
Too mtance called Batedre of which beat 
‘ot other 


Sn seats ee ee 

‘and nto moukis or dies The farrier 
eece poe 
Siareonpecad et eee 
Russe 
teh eg 
Alon snk in water although the Wood from which 


Seythians. s nomad race of Asia known to the 
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cient writem "he mame hore oo sigistions 
‘Si te nomad sib (Sac 
ees, Seale) who dy 


‘or Seolots, (2) 
rimatians, Mussa 


hang ame of the nomad 
pes) invaded Hedin and were only 
{ot 1d of after tem Year occ 
Faking all ther eee"an at ait and 
en fem. About the ame 
frtain lithaiva’ sen fromthe no tne 
Rgypts there have Ween Wentihed 
‘iu the Scythian, aad were the same, in all prob: 
hitiy,"anthe ridere an howmen ef whom tho 
plik Jeremiah ‘speak (chap. iv.-vi) In B18 
ie comed_ the Hel orth over 
the Danube into Une country ofthe. Scythia 
{Scolote; but tho difieulties end dangers of the 
Sally unknown country omelet hi to 
‘uflerug heavy lomen Shortly after the made 
the ath century the Beythians (Seolts} nro 
organised and in prea part oxterminaed ty 
the Barmatiann "the Keythins of Avia however 
‘ler about 128 nc, overran Parthia (Pers), routed 
Several Parthian armen, und levied tribute from 
the Parthian kings, "Thay founded alo in th cant 
‘ofthe empire the kinglom of Sacustane, vo hat, 
at part of Asia was long known ae Indo Sey hae 
Dering the fat entry tore ap at century 
rst hd a Sth having over 
{he'Bactrian and Indo.Grenk dymantienof Afghan 
ej. invaded. Northern 


{stan and Indin (125° 
Tria and there they maintathed themselvea with 
varying’ fortune: for five centuries tanger, helt 


H 
4 


_kings were warm supporters of northern ituddhin 5 
Indeed’ am attempt has boon made to show that 
Bruldha’ was of ‘oythian descent. ‘The Jats of 


Inia andthe Rajputs, have bath been sanigned 
{cor enesye Grea tnbuone told ieee 
$e “Sea innglage'o evel” pons 
ctrl and the Panjab ferioe 


Sealing-wax. Velore the composition of 
cndinary veealing: wax was, ‘known tn Euro 
floured teenwas wan used for tenling Tears ued 
for'aitaching’ the impresionn ‘of exis to doc 
toenta.Seallngewax with fn (q.v-) at the prin 
Gal ingredient wax probally trst made ty Codi 
{Ching snes it only in these and neighbouring 
counties thatthe las ineect in found. Beclemann 
arta the eof naling wae nado ae wan 
“tpparently very common among. the Portuguese 
ithe middle of the toch centny. The’ bat, 
fed ealing'wax ‘comists fella from 8 to 8 
Bo Yenc arpening 194 prt Semin 
Bite pare oes eran "aed 
art Ot magnesia, ‘chalk, or kypeutn, or a 
of ate“ 


pine as 
sate a estefan i mv aban 
‘Tickly sted to prvent ary ny mati 
Sti at erin oy ating te ton The 
mo wate thes pore na’ mea 
Souls fo Toni ie nto sticks, which ate removed 
ena "ipone weit teks ed 

spring the ons thleand pang a et he 
SoG rer tine nitrated 
hep ine seve tad eter caw 
Sot jot bagi ta ele 
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‘made in various colours, the finer qualities, 


Ktwever tne mot aely in, fo." Whe 
TOL een ns city soared by astute 
Fae mi white-lead 


lon ot “any 


deren ee ge 
The aeiteaa tes OE 
athens nl 
Peet 
ssa 
toi 
weateraies 
ely bleep ots 
Mie ettquapettar o ee erp 
tae ater 
3 ar 
te) sun pet 
at a bate 
tae crea aan 
tebe el ee wh dae 
featraaneet ats ty as 
ET seo ria 
fc ie ae, 
steel rei Rt 
ete 
Cd 


reject at with spertaly man 
Ricleved upelsrae, St thee aa 
presen ih al gan of te 
lon, “Shape shale have 
stm male thi Coimen 
Ife and Komal bursting erg 
aK izong" enough to open them | 
Hithout diiarbing the aig of th 
Valet "The Tater then apeend 
onntdorslo aren ith the 


Here sia ere ae 
sat Srtsers 


. 
tien ‘are general 
nes tr tant 100 


i 
le in contradiction fo common aAelts, which 
fry chiely elu for dentroyiog materiel. 

"The orginal Shrapnel shell tan of‘cosrse apber- 
sal fae with oot ae gunn wa 
Proved te etroducion of daphrogm 
Separate he bursting charge from 
Aho ballets” When tied gana and 
‘longated” projects cate into 
Sogue ie wat found thatthe ricochet. 


havea 
talid shot 


{he segments oo 

(Sloan Sod Bye ing hl ie 
“llr, having rings of 
Sup tonide fe 


Hy 


tralar th bering charges Exped so 


if 
Hi 


cack ining & prodoct of gantars, the Ger 
tas "Tawecrebirecteer sts 
iot courve much more than that 


tf 


i 
f 


‘Shot is the term applied to all solid projectiles 


firearm; thote for tannen 


3 Tb. weight are no longer 
aco cs te 
beer a 
ferchiere fe 
Bere 
Ease Ste egeeet ig nee rae 
ee oppo toga fond 
See eran 
Sopot aties wore eae 
See met niatilers ered ot ote 
tia cylinder fitting the bore of the gun, and filled 
Roget katetd in| 
TASKS Gh erm aas 
mile m is = 
charac 
a ele ao msn 
Speers 
Seo fs 
me oe wears as 


tinal vel 


tdci od barn, tore 
ite Minaller nen require Jon 
‘ab Inter 100 fet sues for sa Non 
44 to 9; the larger norte demand 150 feat. The 
fighen she es eae Vic i, Casita 
‘where there Tall of 249 feet. After ool 


‘whale are polished 


es 
Shoulder, 


ae 
Be sre cite ere relent 
Teen ibed : the Intter is = flat triang ‘bone 
sas scaly ete 
Sra Wen etn Say 
eee Se etc Setanta eed 
Smearoaescas oe 
Regent Pees Crk angio, Od 
Re Rgare repasene © posterior view of the 
sae ie teted 


cd into bo wnequal parts, the 
inte spinous fom 
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certain American 
idgen' eeda by 
‘The bones of the 


the bage OF Boor of the skull, and’ ae for the 
ingrase of arteion and the exit~of ‘veins and 
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tnd ultinately an unyielding 
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rusia some, and for ting sta 
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the mine. process ‘of rerorption "which exes 
the diplos ives vise tothe: formation of te 
fqvites “own as the frontal and. ephenoid 
sinuses ‘The foruation of the ipl dives the 
twallo'of the cranium into three layert-viz. tn 
futer tough layers an inner ‘Conse, Urite, ad 
fomovhat gla like layer, known as the vitwons 
fable or Taver;. andthe: itervening eancslous 
Alploa” Diplo ie alent from the ericiorm plate 
fof the ethioid boue and trom the roof of the 
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‘Nier'standing for from cue 9 four ayy, accord: 
The quest, the soup ihr enough for 
‘the tvantagen of econo 
the glycerine. "Bonpa mado in th 
ever, ate fable, to contain free alll 
‘of nec contain aio the impurtin of 


with indefinite 
‘sth 


ant of the tee, kav 
inarted out for 


ist 


in the 
Fr quanii 


wlth fre ye, tn order to canea more 
‘complete saponification, snd to remove the brine 


‘talned byte 
Tonovet, aad tay 


np. 

finishing the sup vaion with the 

ied, and will now bee 

1 the the wareten 

‘The fist quality is made from 
be ured, "When tbe 


‘THE SURVIVOR Vol. 3 1388 CHAMBERS* 


‘ample of the oti range of chemical manufactures, and has 

{hes stoped, : Seem practised for ncentury without any important 
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TRowting furnaces for making sulphate of sola 
terest 1g10 0 Tones and Wala te the ast 
toda 1515 by Joes na E 
Puch came into'seaal operation, Tt has inco 
‘Ben inproved’ bythe patente and others, and is 
ow in ao at aevral large alealiworks. Fig 2 = 
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Great sving of aca! labour bythe we ot 
‘his fornace, Sulphate of aod, although hi 
‘Senanedts an intermediate product in aka 
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Inge earbontte af nod eaily soluble in water, and 

maul ‘The sation 
ff the carbon in'reducing the nulphate of soda to 
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‘Ont the whole mass. eis then transferred to 


ising bt By which i next the fie, and exposed 
LOS Riher veal when i sorely bape to ten 
id nae ine Fe mnout ay 
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Fig, 2—Rtaling Paronce for making Salpate of Seda 
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Furnace, showing 


Fig. 3.—Seston of a 


Black-ash jp now extensively made in a revolv 


anocenm. 
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Unni wiih ihe meany exhaasiel aa, and sions tated hat their waste heat ie wel to bol down 
dihedral 


Matic pressure. The todn 
ry ‘diferent, 

Sctording to whether soda: black salt, am this residual subetance ia ealled, Is 
‘Shor causticsoda toe then heated ins carbonating oven in which the 
bernie ail of the avmedant generates earbonie 

‘id, "and this converts. the “caustiesodn ahd 
Soa sulphide present into carbonate, and sod 

elt Tie compo 
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‘rom fe that from ether kinds of alka. Thorax (ie biborate of 
“Blaarbonate of Sad, 3NaHCOs sicarbonate of sola), and 
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“Sulphur He of sulphur from 


bodies. Sir FE Davy’ fmt" obtained the. metal 
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Soutien in 1907, "Tha syinbol of this metal, Na 
in the abbreviation of Natrtumm, whieh i derived 
sof Ue old nathen of native car 
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"The methols of obtaining main are almiler to 
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atimately mix 30 pares of common i with 
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salty Ton 

iienly concentrated state. Me 
‘process In sn follows: ‘The vat mud 
(blnckeash wate) hs the coarser extraneous piecor 
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Into'w ereamy constancy with water. Tn this 
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Sodio af thee combinant wt 
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sxlvaige With oxygen sodium forma Yea com 
in ide, Neg, and porouide, Ne 
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Hes" eplinders” Bat “hen the rentlonn in the 
eylinders are. completed the final vemel of the i % aig th Snes 


‘aintained tow. 
fiter is nearly’ pare, and the 
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to 
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second ivaiy strong 
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itogen: "Thin tbced gar is collected tn a pur : cent oar, readily pata 
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fer considerably more, the wolution aat- 
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Ex which only 200 keioe are requ 


THE SURVIVOR Vol. 3 1392 CHAMBERS" 
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ara 
init dave poner lamar tad 
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ice to "he. veriabrn wl inte 
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Sin inal eal esis three 
retract of the back. The iterate fore 
Ehret aaatpestatee tag 
Sf taticen, azo to prevent injurous presere on 
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peer the ced athe reveal. colun 
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ee ed 
Sr ser ts els SL 
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‘hich extents throughout the 
‘cord and 


inattet by i 2 
{rior ant & pontorior horn. Tt 
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"anterior horn, which be: 
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inden procem- 


Ih root, 


Jeckide ty he anterior and pontecor roots Inte 
iiwe cluan named anterolateral, and 
{un tlough these ook’ lone exactly alike 
Toth to the naked ye and ander the mi 
{ety Sa hy tang’ advantage of eft ha 
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ame diceion or tthe 


sme exten 
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schon nad 5" Porro mire 
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Testament ‘of avoiding complications and of 
"Later cureature onsata tn a twisting of the 
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serial tome pl oka 
tiatarmor frequently do "erowing ai 
tl eehle muscular development ind eral health, 
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sa cena 


r 
theligamonta and artienarprocemes ofthe vertbre 

rf permanent capo wl the oon 
he 
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oose esl of Ge hy passing it between suoceasivg 
airs of ollere sevolving ‘ae increasing rates: of 
Toocity, “this principle of dewwing on bes Ny 
fceclerated smotion was developed in the spinning 
Sram ie viet 1708, 

feature of all moder 
Spinning’ machinery. “About. 1704 James Tare 
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ie ngenty, than nny eaher Indust 
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@ ’ 
Tee 
ced wey a ting 


of which there 
chi 


Igy more twat. te 
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th alubbingtrame, comes the, beginning of the 
Splnsing’precu he aea eine, fete 
orn out and sted lceniy to erable to 
a 


‘wound’ on" bobhia. ‘The intarmediate frame 


‘he spinning-frame, which in the caxe-of hea 
out"yarnatin ivariahly the thretle: bat whed 


CHAMBERS" 


AT Hae eet thom igi sae 
lor ‘ana renal of expanure 10 to sun rays 
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